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ALLUVIAL BASIN OF THE MISSISSIPPI KIVEll. 




PRESIDENT OF TIE UNITED STATES, 



A report of the Commisaion of Engineers appointed to investi^fale and 
report a permanent plan for the reelamatioit of the alluvia basin of 
the Mitsissippi Mirer sulrject to inundation. 



To the Senate and Jlouse of Representativen : 

I bave the honor to transmit herewith the report of the Oomaiiesioii 
of Eogiueers appointed, iu compliance with the act of CorigreSB 
approved June 22, 187i, to inrestigate and report a permanent plan for 
the reclamation of the alluvial basin of the Mississippi Kiver subject to 
inandatioit. 

IT. S. GEANT. 
-ExECUTrVE Mansion, r/anuary 25,1875. 



Wae Department, 
Wtukiiigton City, January 23, 1875. 
(Sir : I bave the honor to transmit copy of the report of the Board of 
^missioners appointed, under the act approved June 22, 1874, "to 
frestigate and report a permanent plan for the reclamation of the allu- 
nd basin of the Mississippi Kiver subject to inundation." 
I incloBe a copy of the order appointing the board, (General Orders 
\ 73, of 1874.) 

Very respectful) v, your obedient servant, 

WM. W. BELKNAP. 

Hecretary of War. 
The Pbesidejjt of the United States. 
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General Orders No. 73. 

War Depastment, 

Adjutant-General's Ofucb, „ 
Wathingtan, July 2, 1674. 

By direction of the President, Major G. K. Warren, Major H. L. Abbot, and Captain 
W. H. H. Benyaurd, Corps of EnKiiu'ers United State« Army, are hereby assigned, and 
Jacbaon E. SiclcleB and Paul O. Hubert appointed, to aerve ana. board of cunnniMioDerf 
nnder Ihe act approved June — , 1874, " to provide for the appointment nf a cotnmiHsioii. 
of engineers to investigate and report a permanent plan for tile roolamation of the alla- 
Tial baain of the Miaaiaaippi River subject to inundation." 

Major Warren ia designated aa president of the board. 

Captain Benyaurd is designated aa diabnraing officer for the appropriation provided'' 
bj section 3 of the act. 

The board will aaaemble at Newport, Rhode Island, on the 20th iuatant, or aa ac 
thereafter aa practicable, for the porpose of orgauiziug and entering upon tlie perfbi 
anoe of their dutiea. 

The following is tho act of CoEgress above referred to : 



AS ACT t( 



ivide ror the i 
:t plan fur the recla 



meut of a coniiniBulon of < 
I of tLe allnriBl bovlD of tl 



BLigftWand report 



Be it enaclerl by Ikf.SeHate and Haute of- B^resenlatit:ee of the United Slatet ofAmeiiea . 
Congrest aenemblfd. That the President be, and he ia hereby, autboriaeii and diroctod to 
asBJen three offloers of the Corps of Eugineera United Status A ruiy, and toamioiut twi 
civil engineers eminent in their profession, and who are acquainted with the allnvial 
haain of the Mississippi River, to serve a« a board of eommissiouors ; the prenident ot 
said board to be designated by the President of the United States. It shall be thodut} 
of aaid commission to make a full report to the President of the best system for th(> 
permanent roclaniatioti and redemption of said allnvial basin from innndation, which 
report the President shall transmit to Congress at its next sesnion, with 
mendations as he shall think proper. 

Skc. S. That the uenibors of the comuiisaion who may be appointed from civil llff 
sliati receive compensation at the rate of tive thonaaud dollars per annam. The cnm- 
misaion may emplny a secretary, at a rat*) of compensation not exceeding two hundred 
dollars per month for the time he ia employed ; and the necessary traveliug expenses 
of the members of the oomniission not officers of the Army, and of the secretary, shall 
be paid, upon the approval of bills for the same, by the Secretary of War. 

Sec. 3, That the sum of twenty-flve tbonsand dollars, or ho much thereof as may br 
neoeasary to carry int^i effect the foregoing provisions, is hereby appropriated, and 
shall be subject to disbursement hy the Secretary of War ia accordance with the pro- 
visions of this act. 

ApproTcd June S3, 16T4. 

By order of the Secretary of War. 



Office of the Chief of Engineers, 

Washington, D. C, January 22, 1875. 

Sir : 1 tranBmit herewith the report to His Excellency the President 
of the Cnittd States of the board of commiasioners appointed to examioe i 
into the qnestiou of protecting the alluvial lauds of the Mississippi lii vet 
agaiust inundation. 

1 beg leave to say that the views, plan, and recommendations of this 
board meet with my full concurrence. The surveys proposed by the 
board are ecioally necessary, whatever system of administration may be 
adopted for executing the plan of protection proposed. 

Compared to the loBgnitude of the work, the estimated cost of these 
snrveys is small. They are essential to determine the exact locatiouj 
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dimensions, aDil cost of the leveeB, Rnd may proceed simiiltaDeously witb 
the execution of the plan of protection. They should be beguo at once, 
anil the sum of $160,000 is their estimated cost for the first year, the 
appropriation of which is recommende<l. Their total coat, extending 
over a period of three years, is estimated to be $300,01)0. 

A wide distribution of this report is very desirable, both in the alluvial 
region and to the engineering profession ; and as its cost will be com- 
paratively small, (the report making abont 125 printed octavo pages,) 
the printing of 10,000 copies is respectfully recommended. 

I have the honor to be, very respeetfully, your obedient servant, 
A. A. HUMPHREYS, 
Brigadier General and Chief of Enginetrg, 
Hon. \Vti,liam W. Belknap, 

Secretary of War. 



Washington, D, C, January 18, 1875. 

Gbmeral: Ah the president of the commission, I have the honor to 
transmit through you the report made in accordance with "An act to 
provide for the appointment of a commission of engineers to investigate 
and re;)ort a permanent plan for the reclamation of the alluvial basin of 
the Mississippi Eivor subject to inundation," approved June, 1874. 

This act anthorincd the President of the United States " to assign 
three officers of the Corps of Engineers, United States Army, and to 
apftoiat two civil engineers, eminent iu their profession, and who are 
acquainted with the alluvial basin, to serve as a t>oard of commis- 
sioners/' The assignments and appointments were made by General 
Orders !S^o. 73, War Department, Adjutant General's OflBce, Washington, 
July 2, 1874. The act itself is printt^d in this order. 

The officers of the Engineer Corps United States Army thus em- 
powered were the undersigned, Maj, Henry L. Abbot and Capt. W. 
H. H. Benyaard ; the civil engineers were Mr. Jackson E. Sickles and 
Mr, Paul O. Hiibert. The act anthorized the appointment of a secre- 
tary to the commission, and Mr. Charles M, Fanntleroy was appointed. 

The wording of the act of Congress makes it •' the duty of said com- 
mission to make a full report to the President," and we have therefore 
addressed the report to him, but it is transmitted through your Office, 
which has been the channel of all the official communications of the 



The fonndation of the report of the commission rests upon your in- 
valuable surveys and investigations, which, begun in 1850 and continued 
till 18C1, are published in the great work "The Physics and Hydraulics 
of the Mississippi Biver, and upon the protection of the alluvial region 
against overflow," i6c., and upon the further contributions to these sub- 
jects contained in your published official reports in IS66 and 1869. The 
commission has obtained the additional data upon subsequent floods, 
and the results of the more recent experience in buildiug aud rebuilding 
levees, as far as they are attainable, so that their report is in a great 
measure exhaustive of the subject, aud the conclusions reached may be 
considered entitled to confidi nee. 

The only want of information that now exists, is in regard to the ex- 
act conhguration of the land and water, which is as yet too indefinite 
to enable exact and proper location of levees to be made. The commis- 
sion estimates that the necessary bydrographical and topographical 
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surveys will oecupj three years, and cost about $300,000. Tlieae 
veya should be begun at ouce, aud $160,000 is desired for the first yeaTt 
The results of the surveys cau be almost immediately made applicalds 
to levee loeatiou, aud coDstructioQ. 

The report ia divided iuto a general report, anil four special report*, 
formiug chapters to tbo general report, the whole aceouipauied by seven 
appendices and five iliagrams. 

The plan recommended for a permanent system of reclamation of the 
alluvial lands subject to inundation will be found at the end of the gen- 
eral report. Special attention is called to its position in the general re- 
port, as it canuot be given iu more condensed form than as it there 
appears. A table of conttiots enables any part of the report to be 
readily referred to. 

The commission regard it as important that a large edition of the 
whole report should be published for general distributiou amoug the 
residents of the alluvial regions, in order that a general comprehensioa 
of tlie whole subject be made to reach every locality. 

It is very necessary that the five diagrams should accompany the 
printed report. To facilitate doing this, the diagram relative to the 
heights of recent floods has been already engraved, aud can be tur- 
nished, as rapidly as needed, at the mere cost of printing and paper. 
The other four diagrams are the monthly rain-charts of the United States 
Signal Corps, for the mouths of February, March, April, aud May, 1874. 
These cau probably be obtained also, as fast as needed, at the cost of 
printing and paper. 

There have been considerable valuabledata, contained iu records, maps, 
and diagrams, obtained by the commission, which are not attached to 
tbeir report. These will be sent to engineer headquarters, with a special 
oommanication respectfully requesting that they be placed on file for 
preservation and future consnltatiou. 

The commissiou is indebted lor valuable assistance, such as records of 
observations, from officers of the Engineer Corps, United States Army, 
in charge of western river improvements ; from General Albert J. Myer, 
Chief Signal-Officer United States Army; and from numerous gentle- 
men in various State or local offices, or iu private life. A more extended 
notice of all these contributions will be found in the diS'erent special 
reports to which they relate. 

Very respectfully, your obedient servant, 

Q. K. WARREN, 
Major Engineers and Brevet Major- General, U. S. A., 

Prenident of Commission. 

Brig. Gen. A. A. Hujithreys, 

Chie/ of Engineers United States Army. 
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REPORT AND PLAN FOR THE RECLAMATION OF THE ALLU- 
VIAL BASIN OF THK MISSISSIPPI RIVER SUBJECT TO IN- 
UNDATION. 



Washington, D. C, January 16, 1875. 
'o His ExeelleriDy the President of the United States : 
Sir: The board of commiasionera appointed by you, in accordauce 
with the provisions of an act of Congress approved in Jnne, 187i, " to 
Investigate and report a permanent plan for tbe reclamation of the 
Mlnvtal basin of the Mississippi Biver subject to inundation," have the 
^onor to submit the following report and plan : 

INTRODUCTORY. 

The commission first met on July 20, 1874, at Newport, K. I., and 
I remained in session for four days. This session was devoted to a gen- 
[• eral comparison of views, and to dividing up the work of collecting in- 
e^rmation and discussing results among the several members. The 

Minutes of proceedings, appended and marked G, give all requisite in- 

^mation resiiectiug the details of these and of the subsequent 

faeetings. 

^ The commission re-aasembled on December 7, 1874, at Washington, I>. 

Ip., for fiutil discussion and for the preparation ot the report. The notes 
tef the several members upon the special investigations intrusted to 

ihem were first read ; they constitute the chaptera following this report. 

_ After carefully cousideriog the subject in all its bearings, with the 

Md of all available records and iuformEitioo, the corainission have agreed 

'ipon the following views and recommendations. A brief notice of such 
Ifli the plans proposed for protecting the alluvial region against overflow 

~B ore worthy of mention, will first be given. 



Bxact observations upon the Po, the Miasissippi, and other. rivers 

lave established that the effect of a cut-off is to raise the water-level 

J8t below its site by an amount equal to hall' the fall in a straight por- 

lOQ of tbe river of equal length, and to depress its height .just above 

f ao equal amount, plus the head requisite to overcome the resistance 

e to the curvature of the bend. If it were possible to extend the 

a from the toot of the alluvial region to its head, the result would 

) to greatly raise the flood-level iu the region below and to depress it 

1^1 the region above the middle point. Hence, even if no other injury 

'^au this of submerging the lower half of the valley would result, the 

Iplan would be utterly inadmissible either iu an engineering or a polit- 

utl point of view. But this is not all. The local increase of velocity 

^nd change of direction of curreuts resaltiug from a cut-ofif, increases 

t caving iu the bends both above and below its site. Indeed it is 

irgely due to the frequent occurrence of these interruptions to the nor- 

lal conditions of an unvarying river-bed, that the excessive caving in 

^e opper part of the alluvial region is to be attributed. Five of them 
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have occiiiTod during the past qnarter of a century, all witL disastroDi 
reanlts to tbe river. So far f'roiu ai-tificia.lly aiding in their recorreuee, il 
is therefore the emphatic opiuion of thia commiasion that in every cas« 
they should be prevented, or at least retarded, if this can be done al 
any reasonable cost. 

DIVERSION OP TEIBUTAItlES. 

Various wild projects have from time to time been proposed lookiuc 
to the reduction of the flood-volnrae of the Miasiasippi by diverting some 
of its tributaries. It is sufftcient to state that do such works are prac- 
ticable except at enormous expense; iiud that tbe injury to navigatioii 
which would be sure to result, would iu any eveut forbid their execu- 
tion. 

RESEEVOIRS. 

This plan consists in arresting, by reservoirs, that part of the sudden 
drainage from the valleys of the tributaries which, if allowed to escape 
iVewly, would combine to cause floods in the lower channels. When the 
rainy season has passed, the gates of the artificial dams would be opened 
and the extreme low stages, so injurious to navigation, would thas be 
pi'cvented. In theory this system is very attractive ; but in practice it 
promises no relief to the lowlands of the Mississippi, simply because 
there are no available sites for reservoirs sufficiently large to produce 
the desired effect. 

The floods of Ked River are so peculiarly disastrous on the Missis- 
sippi, below its mouth, that the secretary of the commission was 
instructed to visit the lake region, near Sbreveport, to ascertain whether 
any artificial increase iu their capacity suffieieut to materially redace 
tbe flood-le^el of the Mississippi is practicable. His report, which is 
ajipended and marked A, shows that such works must submerge large 
areas of land now under cultivation, and be too costly for serious con- 
Bideration. The question of absolute practicability could only be decided 
by a series of extensive and elaborate surveys, for which neither funda 
nor time were available, nor in the opinion of this commission are they 
needed. Here, as elsewhere in the valley, this plan, as an efficient means 
of restraining the floods of the Mississippi, is, in' every sense ot the 
word, chimerical. 

OUl'LETS. 

This plan consists in abstracting from the river, and conducting by 
separate channels to the Gulf, such a volume of the flood-discbarge as 
shall be sufficient to bring down the flood-level to a height easily under 
control by levees. It merits, and has received, the careful considera- 
tion of the commission. This plan has been stoutly opposed by certain 
writers of ability, upon the ground tbat reducing the flood-volume will 
produce deposits in the channel below the outlet, and will thus ulti- 
mately raise instead of lowering the height of the floods. 

This argument, theoretically, is only tenable upon the assumption 
that the river-water is always charged with sedimentary matter to its 
maximum-supporting capacity, an assumption which has been shown, by 
three years of accurate daily observations at Garrollton and Columbus, 
to be utterly unfounded. Indeed, it often happened that the amount 
of sedimentary matter per cubic foot of water was greater in low than 
in high stages of the river, and never was there any fixed relation be- 
tween these quantities. In other words, Mississippi Eiver water is un- 
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^ercharged with oartby matter, and therefore iio reasonable redaction 
of its flood-velocity by an outlet will produce a deposit in tlie bed be- 
low. 

But, it is alleged, actual nieasiirement has established that great cre- 
rasaes do create bars in the river below them, and the several breats at 
Bonnet Carr^ bend are cited in support of the statement. This is an 
Kerror of fact; no such evidence really exists. The mistake has been 
laDsed by the discovery from sonndings made after the crevasses have 
i<maed to Jlow, that the channel below is smaller than that above ; and 
£ has been assumed that the difference is due to the crevasses. The 
■nth is, there is a natural contraction in the channel at this point, which 
as retnaiued unchanged for at least a quarter of a, century ; and it is 
Bghly probable that this contraction, combined with the sharp change 
D direction of the river, and the excessive height and sandy nature of 
&e levees, is the cause of the many breaks at this locality. To put 
[bis matter beyond cavil, a re-sounding of the old lines, as nearly as the 
'^nt of exact bench-marks wonld permit, was made for the commission 
y Mr. G. W. R. Bayley, of liouisiana, in September, 1871. He made 
"S map, aud five sections of the river, ^^'hich were carefully compared 
■with the original plots now on file in the bureau of the Engineer De- 
partment of the Array, at Washington. The results are presented in the 
following table, which, considering the fact that the high waters of dif- 
ferent floods are used as the datum, shows a surprising accordance, and 
pats this vexed question forever at rest. Mr. Bayley found considerable 
accretions of sand upon the jtoint naturally forming opposite the fundus 
of the bend in which the break in the levee was situated; as indeed 
. might have been anticipated from the change of direction of the current 
idooed by this immense crevasse; bnt the channel bar has been a 
irmanent feature for at least twenty-four years, and consequently has 
lOt been formed by any escape of water from the river. 
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^ Dismissing, then, as utterly groundless, the fear that an outlet of di- 
mensions likely to be desirable will produce any effect upon the bed of 
nie river below, we will proceed to consider the other features of this 
feethod of protection, 
■^ Since it is an essential part of the plan that the water taken from the 
^rer shall be conducted to the Gulf without injury to the back country, 
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vti miHimi fewt. The eddies in the former 

|>'H i\w t'xtr»>me low water discharge of the 

1 ■'•' \'>iblo fei't per second, or about that o( 

I Iti,' liif;li water discbarge through the 

■■, Hi ilieii' is then adift'erence of level ol 

... (t\,'i Niirlm-(> and the Gulf. This outlet 

Uv^ vVmM^mv t\*iin ihe river increases, but the surveys 

*W* ^ <*W itlWit Bouuet Carre crevasse of 187^ 
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bicb was situated Just below that of 1871, aud was identical with the 
lower part of that of ISJiO, was made for the cominissiou by Mr. U. W. 
B. Bayley ; it shows tbat a hole 630 feet wide, and Crom 35 to 40 feet 
deijp, was excavated uear the immediate bank of the river, and that it 
extended with diminishing depth to the rear for a distance of abont 
2,00U feet. If the channel at the date of high water had been enlarged 
to the full extent shown at the date of the survey, the area of discharge 
would have beeu about 35,000 square feet ; the total length of the break 
being 1,370 feet. 

The history of Bayou Plaquemine, also, has a bearing upon this 
question of the probable enlargement of an outlet. The old records 
show conclusively that, a century ago, it was a mere overflow ooul6 
cbobed with growing timber. To secure water communication with the 
Attakapas country, this timber was removed ; and ultimately au outlet 
having a cross-section of 6,000 square fee t, and carrying 35,000 cubic 
feet pt*r second, was formed. The high-water fall from ihe Mississippi 
to Indian Village, a distance of 8,3 miles, was 20 feet ; and the corres- 
ponding velocity was about 6 feet per second. The bed of the bayou 
was formed in hard blue clay, which resisted abrasion so well tbat exact 
measurements made in 1851 and 1859 by the Mississippi Delta Survey 
showed no enlargement near the point of efflux. lu 1805 the bayou was 
closed by a levee, upon the ground that this clay showed signs of yield 
ing, and that there was danger of its rapid eularRement, which wonld 
endanger the back country. The truth of these statements has never 
been verified by accnrate survey. 

In hue, then, we must conchide that no ontlet should be attempted 
until extensive borings have established the fact that its bed will con- 
sist of the hard blue clay which forms the true bed of the Mississippi, 
and effectively resist abrasion. Qnless such a deposit be found, there 
will be danger that the outlet will ultimately have to be closed to pre- 
vent its efllnx from enlarging beyond control, and thus deluging the 
country. 

Having thus deckled that, under certain couditions, a high- water ont- 
let is admissible, it remains to fix upon its locality; and here lies the 
liraotical difficulty, which renders this plan of protection of little avail. 

The highest point suggested is at Lake Providence, where the difS- 
culty of protecting the country will soon be shown to be greatest. 
Such an outlet would only relieve the river locally, for the volume ab- 
stracted (and about 100,000 cubic feet per second could probably be 
curried off by tlie swamp-drains without material injury to the back 
country) would all return at the luoutb of Ited River. Actual measure- 
iiient in the flood of 1651 showed that the sudden addition of such an 
amount to a river already beginning to fall, would raise its height, 
aaomaloubtly, at least a, couple of feet above what it would have at- 
tained had the water remained in the river-bed. This fact, added to 
the cost, and danger to the back country, renders the plan, in the Judg- 
ment of this commission, iuexfiedient. 

We now reach Ati-bafalaya Eiver, a large natnral outlet carrying to 
the tiujf 120,000 cubic feet per second in times of Hood. This outlet it 
huK been proposed to close ; and we desire to place on record our de- 
cided disapproval of any such scheme. On the contrary, the rafts and 
ob^tructious in its bed near its point of entrance into the lakes should 
be removed, and its capacity to discharge its waters without overflow- 
ing its banks in that vicinity be thus improved. 

Bayou Plaqueinine is the- next point where au outlet is practicable 
without overflowing the back country. We recommend tbat a careful 
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survey, indiidiug many Ijorings, be made, to decide wbetber tbe state- 
meiits respecting its tendency to dangerous enlargement are weU, 
fonnded. If they slionld prove erroneous, tLis bayon should be re-, 
opened, its lereee being first repaired so as to protect the neighboring' 
plantations from overtton*. Its closure has raised the flood-level at Nev< 
Orleans several iuches. 

Bayon La Fourche is the only other uataral nutlet of value to th« 
river. It discharges 12,000 cubic feet per second in times of flood, and 
we are of the opinion that, in justice to the plantations bordering thft. 
Mississippi below, it should be left oi>en. Its closure was recently rec- 
ommended by a majority in a board of State engineers, in our judgment; 
unadvisedly, 

Ho other ontlot is practicable on this bant of the river, for the reason 
that there is no natural channel capable of conducting tbe water to th» 
Gnlf without overflowing tbe back country, and no artificial channel 
could be made at any reasonable cost. We have, therefore, only to. 
consider the left bank below Baton Kouge : showing that outlets, as a 
plan of protection, are of ho restricted application that at beat they caa 
only be regarded as au auxiliary to tbe levee system. 

I'be proposition to reopen old Bayou Mancbac is inexpedient-, for tbe 
reason that its capacity is too insigniflcaut to sensibly relieve the Mia- 
sissippi. This has been satisfactorily established by surveys made by 
the Btate of Louisiana. 

It only remains to consider two proposed artiflcial outlets — one open- 
ing from Bonnet Carre bend into Lake PontcUartrain, and the other 
from the English Turn to Lake Borgne. At the former the diB'erenca 
of level bf twcen the high-water surface of the river and the lake is 29 
feet, the distance being C miles. At tbe latter these quantities are IS.* 
feet and 5,3 miles respectively. 

The Bonnet Carr6 outlet, so far as tbe river itself is coueerned, would 
be much tbe more useful of the two. If a waste-weir capable of dis- 
charging 250,000 cubic feet per second in great floods, should here be 
made, it would render the country below secure with the existing levees, 
and would have a sensible influence upon the high-water mark in the 
region above, at least as far as Baton liouge. The objections to the 
project, however, are weighty, First, it would raise the level of Lake 
Poutcbartrain at least 4 feet, tbns exacting a continuous levee ou its 
borders, to secure tbe plantations and New Orleans itself against over- 
flow from the rear. As tbe lake is already subject to sudden oscilla- 
tions, amouutiug to 3 or 4 feet, from Ihe eflect of strong southeasterly 
gales, this levee would be costly, both from its height and from its diflB- 
cult location. Second, the outlet would certainly destroy the easy navi- 
gation of the lalte, which is of too much importance to New Orleans to 
be lightly surrendered. Tbird, it would increase tbe diffleiilty of railroad 
commnniuution between tbe city and the North, and wouldentail con- 
siderable expense on this accouut. Fourth, it would require the ex- 
penditure of a large sum for the purchase of the site ; for opening the 
outlet, iueloding the removal of a dense forest from its bed ; and for 
the lateral levees requisite to prevent the water from spreading to the 
right and left over the plantations. Add to these solid grounds of ob- 
jection Ihe uueertainty that, after the work was executed, its speedy 
closure might be demanded to prevent the point of efflux at the river 
irom enlarging beyond the limit of safety, and the project assumes a 
very questionable shape. 

Turuiug 10 tbe Lake Borgue outlet, we find, although its boueflcial 
influence would be much less — hardly extendiue (ibove New Orleans — 
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several of tUe objections to the constructioQ disappear. The very im- 
portant question, however, whether the outlet might uot ao enlarge its 
bed as to become dangerous, can only be intelligently considered after 
the substrata have been determined by boring. Accordingly, Professor 
C. G. Forshey was employed to make a detailed survey. His report is 
appended, aud marked B ; but it is proper to add that the commission 
does not indorse all the opinions and inferences therein expressed. 

The survey lay between bayous Bieavenue and Duprez. The river 
front was S,000 feet, and the lake front (5.3 miles distant) 16,000 feet 
long. Tbe total area examined was about 12.5 square miles. Of this, 
1.2 square miles consisted of lands under cultivation; 4.71 square mites 
of cypress swamps, and C.50 square miles of marsh prairie, Both swamp 
rad prairie are but little elevated above the lake, and are exposed to 
tally tidal overflow. The total difterenee of level between the high- 
^t«r surface of the Mississippi and the lake is 13 feet, of which 11. o 
)6t are gained iu the first mile, and nearly all of this in the first 3,000 
M from the river bank. The lake has a depth of 10 feet 1,600 feet from 
iie shore-line, and its bottom is of hard blaek or bine clay. 
^ Foui'teen borings were made ; Nos. 1, 2, 3, and 4 were on the imme- 
■'late bank of the river; Nos. 5, 6, 7, and 8 were distant abont 1.5 miles 
Dm this line; Nos. 12, 13, aud 14 were on the lake shore, and Nos. 9, 
I, and 11 were intermediate between the last two lines. No. 9 being in 
e swamp, and Nos. 10 aud 11 in the prairie. Tbe following table indi- 
tes tbe cbaractcjr of the successive strata with sufficient exactness for 
B practical purposes of this report. To make the specimens obtained 
u the borings subserve, as far as they may, the scientific investiga- 
1 of the substrata of the delta, they have been submitted to expe- 
tuced investigators of this subject. 

OuiUi at Lake Borgne, 
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' ^hese borings, wbicb arciiot unlike in cbaracter to those of tbe artesian 

' (dl at New Orleans and to tlie borings recently m^de near the site of 
« proposed Fort Saint Philip Canal, establisb the fact that there is no 
ep and nnjieldiny .stratum of hard clay in which to place permanently 
B bottom of an outlet. The gradual oscillation and limited ran^e of 
B iliseissippi in this vicinity would iasnre a long-coniinued discharge 
voBl^h the weir ; the steep pitch in the first mile wonld induce a lapid 

jDsh of water in that vicinity; and, unless protected at a great cost, 
lere wonld be danger of the efflux enlarging beyond the contemplatetl 

ize, and thu.s gradually passing beyond control. Drift-logs would li 
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likcl; to lodge near the lake, au<], perhaps, might so obatruct the chau 
iiel there as to give much troable in providiug a free way for the ab-; 
stracted water. The original cost of making the outlet, iiicliidtng th^ 
payment of damages to private proi)erty, would hardly fall beloit: 
81,600,000. Lastly, the experience of Prussia, which has expeudec 
$2,000,000 in regulating the discharge through the artificial channel 
between the Nogat and Vistula, admonishes us that an outlet under 
oircumstancea like the above is not lightly to be undertaken. 

In fine, then, this commission is forced uuwilliugly to the conclusion^ 
that no assistance in reclaiming the alluvial regioii from overflow caa 
judiciously he anticipated from artificial outlets. They are correct lit 
theory, but no advantageous sites for their construction exist. 



There are certain theoretical views concerning the effects of the levee 
system which are raised agiiin and again in discussing the subject, and 
whieb, therefore, it may be well to consider here, 

Tkeoretical considerations. — It is claimed, since the effect of embank, 
ing a river is to conflno its sedementary matter to the channel, that 
the deposit formerly made on the banks must settle on the bottom, and 
thus ultimately raise the bed, and with it the high-water mark. This 
idea, utterly without any good foundation either in theory or experience, 
is usually defended by appealitig to the example of the Po, which is as- 
serted to have thus raised its bed several l^et. In point of fact, such is 
not the case. The error was first promulgated by De Prony, who made 
a hasty visit to that river in the early part of this century. His state* 
ments have been refnted in the most conclusive manner by the great 
Italian hydraulic engineer, Lombardiui, who has proved that there is 
no ground whatever to believe that levees have produced the slightest 
elevation of the bed of the Po, Observations apou the Rhine, extended 
over a period of eighty years, demonstrate the same truth for that 
river. The most careful measurements upon the Mississippi have failed 
to detect any indication of a filling of its channel by levees. Ko change 
of the kind attributable to levees can be shown to have occurred oa 
any river, and the theory is, therefore, without any foundation in fact 

Diametrically opposed to this theory is another, which, for the Missis- 
sippi, is equally erroneous. It is asserted in the most confident manner 
that the river is flowing in a bed composed of its own deposit, with 
dimensions regulated in accordance with its own needs; and beace 
that the iucreased velocity resulting from the confinement of its flood- 
volurae between levees will rapidly excavate its bed to a correspond- 
itigly greater depth, thus avoiding any permanent increase in the high- 
water mark. 

This reasoning, if true, would establish conditions singularly fortunate 
for the levee system; but, unlnckily, the wish has been father to the 
thought. Uncompromising facts show that the premises and coucla- 
sion are both erroneous for the Lower Mississippi. Very numerone 
soundings, with leads adapted to bringing up samples of the bottom, were 
made by the Mississippi Delta Survey throughout the whole region 
between Cairo and the Gulf, They showed eonclnsively that the real 
bed, upon which rest the shifting sand-bars and mud-banks made by 
local causes, is always found in a stratum of hard blue clay, quite unlike 
the preseut deposits of the river. It is similar to that forming the bed 
of the Atcbafalaya at its efflux, and, as is well known, resists the action 
of the strong current almost like marble. Olearly, then, the bed of the 
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issisaippi cannot yii'lil, anil if the velocity be increased siiflicieDtly to 
Compel an enSargemout of tbe c'lanoel, it must be made by an increased 
caving of tbe banks, an effect w hicU it is not qnite so agreeable to eon- ' 
template. 
In truth, no marked effect of the kind is to be anticipated, owing to 
le cotnparatirely sbort duration of tbe increased discharge ; for, evi- 
tently, the levees can produce no effect upon the regimen of tbe river, 
:cept when tbe water stands over tbe nattiral banks, 
Hence, really the practical eflect of the levees will be limited to rais- 
ing the bigh-water mark, and to sligbtiy increasing the caving. Since 
iTihe absolnte amoniit of the increased flood-height does not carry tbe 
"mt beyond tbe limits of a remunerative investment, it is the part of 
Isdom to steadily continue work without indulging in groundless fears 
lattbe river-bed will rise, or in the equally grouudlcKs hopes that it 
'ill be sensibly depressed. 

Certain indirect agencies, it is claimed, may exert too important an 

ifluence npon the levees of the future to be safely neglected— such as 

m increase in the snddenness of the freshets of the tributaries, owing 

I the increased cultivation of their valleys. Ju a great river like the 

ississippi no single tributary can produce a flood ; and since its de- 

^tractive overflows are, therefore, always caused by a coincidence of 

.^teshets, it is quite impossible to predict whether a greater or a less 

jd-TOlume may result from sncb alleged variations in the regimen of 

branches. The change, if any, mnat gradually develop itself, and it 

iH, therefore, gradually be met. 

The prolongation of the delta into the Gulf by the aggregation of 

idlmentary matter is also assigned as a cause for the ultimate rise of 

bed, and hence for a future necessary increase in the height of the 

eea. A possible secular change of this nature is qnite too remote in 

effects to merit attention from practical men of the present day. 

■EHmpIe calculation will show that hundreds of years will be required to 

raise the flood-height at New Orleans an inch from this cause. 

In flue, then, we are to conclude that there is no mysterious agency, 
either favorable or injurious, which may be expected to exert a con- 
trolling influence upon the levee system. Experience has shown that 
the accessions to the volume made at the mouth of any of its large 
tributaries in flood raise the level of the surface unless immediately 
drawn off again by crevasses. If we guard against these crevasses by 
'Rising and strengthening our levees, an elevation of the bigb-vater 
lark exactly proportional to the increased volume will be sure to occur, 
''e need have no fear of this normal height being practksally increased 
oagh the action of any known river-law, and we must exjrect no 
[notion from any occult cause. To contain a quart of water a vessel 
ist have exactly the requisite number of cubic inches ; and a like 
^ nciple applies with equal force to water in motion. . 
it being certain that the alluvial regions of the Mississipjii can only 
reclaimed by levees, it remains to consider what experience lias 
ight respecting them. The existing system was begun a century and 
lialf ago, near New Orleaus, and has gradually extended upward until 
kere are but few points on the river at which it has not been tried, 
he crops of cotton, sugar, corn, and rice heretofore gathered from the 
llnvial region, with all tbe existing wealth represented by lands under 
Itivation, cities, villages, plantations, aud stock, are the direct fruits 
this method of protecting the country agaiust overflow. It cannot, 
jrefore, properly be called a failure, and yet the actual condition of 
ifl region to-day is such as to demonstnite that the practical appliea- 
H. Ex. 127 '2 -m 
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tioD of tbe system is fatally defective, and tbat unless some radical im- 
pjOTemeDt be made, no hope remains of opening to cultivation tbe im- 
mense districts of back lands, now exposed to annual innndatjon 
throngli annual breaks in the levees; and also, that only precarious 
crops can he expected from the narrow fringe of plantations under cal- 
tivatiou now skirting the immediate borders of tbe Miasissijipi, and it* 
principal bayous and tributaries. To determine, therefore, in what re- 
spects the existing system is defective is highly important. The faults 
are only too apparent. They are : 

l8t. Vicious levee organization. 

2d. Insitflicieut heights, in adjusting which, only existing high-water 
marks have been considered, withont remembering that there has 
never yet been a great flood in the river in which the water lias not 
been greatly lowered by immense crevasses which occur with absolute 
certainty. 

3d. Injudicious cross-sections and construction, which alone would be 
siifBcient to explain many of the frequent breaks, under the combitied 
inSueuce of pressure, seepage, burrowing of eraw-flsh, &c. 

4th. Inadequate arrangements for inspecting and guarding. 

5th. Faulty location of the embankments, which are ofteu placed so 
near caving banks as to insure an early destruction. 

Each of the causes of failure will be considered in turn. 

Organization. — The marked slope of tlie country away from the river 
causes the crevasse-water to pour rapidly into the swamps. The nat- 
ural drains conducting it southward being only sufficient for ordinary 
rain-water, soon become engorged, and a vast shallow lake is formed^ 
which gradually rises over the rear of tbe plantations far and wide. It 
is therefore evident that the interests of each natural levee district are 
necessarily au unit, and are quite independent of any political bound- 
ariee, whether of parish, county, or State. This proposition, which 
seems an axiom, has beeu systematically ignored from tbe earliest times' 
to the present day. 

In Louisiana the charge of the levees, after they ceased to be uud«r 
purely individual control, was usually vested in the police juries and 
inspectors of the several parishes, the geographical limits of several 
of which included both banks of the river. As a break on one aide 
gives immediate relief to the otbpr, the complications thus caused may 
readily be imagined. Moreover, the law required the riparian proprie-- 
tors to maintain the levees at their own cost, which was evidently in 
the highest degree unjust as soon as settlements began to be formal iu 
rear owing, of course, the possibility of their existence to the front 
levees. Instead of inaugurating a radical reform as tbe State increased 
in wealth and population, only half measures were attempted. Certiiin 
parishes have arbitrarily grouped into levee districts, for which boards 
of levee commissioners were appointed and special laws enacted. At 
the beginning of the late war a most complex and unequal administra- 
tion was thus in force, which of itself would have been aufflcient to 
insure failure in attempting to carry out any comprehensive system of 
lirotection. Since the ^ar various State organizations have been tried, 
the present plau consisting in levying a general tax on upland and low- 
land abke, and contracting with a levee e«uipany to build all the levees. 
The allotment of funds and general control is vested in a board of three 
commissioners, of which one is appointed by the President, one by the 
. State, and one by the company. The work is done according to the 
specifications and under the supervision of the State engineers, at a 
-anifoTin price of fifty cents per cubic yard. As tbe State contains three 
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atural levee ilistricts, the just apportioumeut of funds amoug them 

»der this system must be ditticalt ; and the persistent opposition of the 

torishes not snbject to overflow may confidently be expected. 

r For Mississippi a similar history of connty complications might be 

ritten. The levees continued nnder individual control from their com- 

iencement in ISIO to 1S50, when a grant of the swamplands was made 

f the General Government to supply funds for reclaiming them. For 

iven years this was attempted under conuty control, but it becoming 

hrideut that, in general, protection depended as much on the levees 

iJove as on those in the immediate front, a consolidation of interests 

iok place under direction of a general board of commissioners. This 

w by far the best organization ever adopted in the alluvial region of 

B Mississippi, and its fruits were soon seen in good levees, and jirompt 

d energetic action. During the war the embankments suffered from 

fyiDg and occasional cutting tor military purposes; and when peace 

,jiarned, a step backward in organization was made by constituting two 

tf 66 districts instead of one. This is the present system. 

f In Arkansas and Missouri the levee legislatiou has been so crude and 

ifective as hardly to merit notice. 

In fine, then, the experience of over one hundred and fifty years has 

jtterly failed to create judicious laws or effective organization in the 

levernl States themselves, and no systematic co-operation has been even 

tempted between them. The latter is no less important than the 

former, for the river has no respect for State boundaries, and deluges 

^Likansas through breaks iu the levees of Missouri, and overflows 

'lOaisiana by floods passing across the Arkansas line. 

^ It is a common and apt figure of speech to personify the Mississippi, 

jlld to speak of the conflict waged to protect the country against the 

' roads of a terrible enemy ; and yet the army of defense has always 

KQ content to remain a simple aggregation of independent companies, 

"th here and there a battalion under the command of aboard of oflicers. 

lat victory has not more frequently perched upon their banners is 

, j«ly not surprising. 

ISie British administration of the Indian levees is in striking contrast. 

The Government takes the initiative, and sends its engineers to survey 

and estimate for levees at such localities as promise to be remunerative. 

The reports with detailed maps, plans, and estimates of costs are sent 

to tlie collector, who publishes the same and calls for reasons why the 

' 'mprovement shall not be ordered. Unless good reason is shown by 

B owners of the land to be benefited, the levees are built by the Gov- 

^ment and a tax sufficient to pay tor the same is laid upon the lands 

Klaimed thereby. If the sum is large an annual tax for a term of years 

6collected; if small, immediate payment is required. The enhanee- 

pant of the value of his land thus precedes any raising of money l.)y the 

Wprietor. 

I This system is not suggested for adoption on the Mississippi, but is 

mtioned simply as an illustration that other nations have found by 

gierience that individual efforts cannot successfully combat nature on 

li^niud scale. 

^ Meigkt. — This great problem of the levee system demands scientific 
ilTestigation quite beyond the operations of ordinary earthwork en- 
^laeeriug, To decide, first,how much addition wilt be made to the present 
isximum Sood volume passing iu the river-bed when no water is 
lllowedtoescapeoverthebauks, and, second, to infer therefrom howmuch 
ariver will rise above its present high-water mark at each and ftvex'j 
jality throughout the alluvial legiou, ttve woyvftisva ■*» ^ysvKvSvi-s. \>s«x 
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engineers eugagetl in constructing tbe levees liave never attempted to 
solve them. In other words, tbe height of tbe embankments has always 
liractically been fixed by guess-work. 

As some rule has seemed to be desirable, tbe arbitrary one of building 
the levee say one foot, or two feet, or three feet above the highest known 
water-marli at each locality has usually been adopted. If these rules 
had all been tbe same iu different places, and if the cross-sections of tlio 
cnibaukments had been made sufficient to resist the pressure aud wear 
thrown upon them, the river in floods wonld have risen sufficiently to 
l>our over the top, and thus give practically the data for a new trial and' 
a new failure. Tbia methodof approximation, after a long series of trials, 
would at length have given a practical solution to the problem ; but un- 
fortunately the embankments have always been made so weak that 
some part has yielded, and the true flood level has never yet been reached 
or indeed approached. Before the river has riaeu three feet above the 
natural level of tbe high banks many crevasses have been sure to occur 
and relieve it, aud t«-day there is not a levee npou the river which is not 
greatly too low. If tbe embankments were of unyielding materials, the 
river in floods would iiour over their tops from the head to the foot 
of the alluvial region- 
Appreciating that this problem was beyond the power of the local 
authorities to solve, the General Government came to their aid, aud in 
1850 ordered special surveys and investigations to be made. Tbey were 
conducted for ten years by the Engineer Corps of the Army, under the 
direction of General Humphreys, then a captain and now the chief of 
the corps. A far more elaborate series of observations than has ever 
been attempted upon any other river in the world was patiently carried 
out, and to-day the results are accessible to all in the report upon the 
Physics and Hydraulics of tbe Mississippi, by Humphreys and Abbot. 

The proper heights were determined by close calculation from actual 
measurements made upon the flood of 1858, between Cape Girardeaa 
and the Gulf. These measnremenla were so exact, so extensive, and bo 
elaborate that the complete history of tbe great wave which entered th6 
alluvial region in June was traced out, determining where, when, andia 
what quantities the surplus waters both left and returned to the 
channel. This enabled a precise estimate to be made of the amount b; 
which the actual measured maximum flood volume, at any point, fel 
below what it would have been bad no water escaped; while a most 
thorough experimental study of the river rendered it possible to predict 
with accuracy the height to which the water would have risen above 
the actual local high-water marks bad none left the channel. It 
was also proved, by extended soundings and measurements, that the 
bed of the river cannot be deepened by any slight increase in the 
velocity of its waters; and that no deposit in the channel need be 
dreaded from any slight reduction in its rate of movement; iu other 
words, that the bed is essentially unchanging in dimensions. 

la order to decide whether the flood of 1858 was a safe standard, 
most careful analysis of all recorded floods was made; and when the 
report was published, in 18C1, nothing bad been left undone to give the 
best possible solution to tbe problem of the true height for the embank- 
ments. Since that date four great floods have occurred, and it has 
therefore devolved upon this commission to continue the work by sub- 
mitting these new floods to the best analysis the facts collected would 
warrant, with a view to determining whether they suggest any modifl- 
cation in the levee heights previously announced. This task has been 
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tormed by Commissiouer Abbot, and in Cliiipter I will be found tlie 
liled analysis and the conclusions resaltiug tberefrotn. 
pon this solid foundation the commission rests its opinion tliat tlie 
iwiug lieights are necessary to secure tbe alluvial region from over- 
in a first-class Mississippi flood : 
'ear tbe moutb of tbe Obio tbe levees shoald be made about 3 feet 
ive tbe actual higb-water level of 1853, wbicti has been selected as 
__ . plane of reference, because more unvarying than tbe surface of the 
gronnd. Tbe height above this level should be gradually increased to 
about 7 feet at Osceola ; thence to Helena tbe latter beigbt should be 
maintained J thence to Island 71 the height should be gradually increased 
to 10 feet; thence to the vicinity of Napoleon it may be gradually re- 
duced to 8 feet; tbence to Lake Providenco it must be gradually in- 
creased to 11 feet; thence to tbe moutb of tbe Yazoo it may be grad- 
ually reduced to 6 feet, and it should thus be maintained to Satcbez ; 
tbence to Bed Kiver Landing it must be gradually increased to 7 feet ; 
tbence to Eaton Eonge it may be gradually reduced to 5 feet; tbence 
to Donaldsonville this height must be maintained. At Carrolton 4.7 
feet will suffice, with reductions proportioned to the range between high 
and low water mark for points below. These figures are exclusive of 
settling, and allow for safety about one foot more than the computed 
flood-beigUt, 

Gross-section. — Several priuciples should be borne in mind in building 
a levee. 

It has to resist a direct hydrostatic pressure which, when the height 
is considerable, may be very great. Tbe general law that tbe pressure 
exerted by a fluid upon any surface is equal to tbe weight of a column 
of that fluid having a cross-section equal to the area in question, and a 
height equal to tbe depth of its center of gravity, supplies the means of 
iUrectly estimating this force in pounds. 

"^be fact that this pressure is exerted in a direction normal to the 
Bioe suggests tbe danger of allowing water to enter tbe interior of 
levee, since a great lifting force may thus be called into action, 
^ofiltratiou or seepage also exerts a very injurious effect by tending 
reuder the levee semi-fluid, and thus liable to cbaoge its form by 
yielding to the weight of tbe superincumbent mass. 

A levee exposed to the direct force of the current, or to frequent blows 
frpm waves created by wind or the passage of steamboats, will require 
mcb stronger cross-section than one not so attacked. 
'be soil of which it is composed exerts a marked influence upon its 
isting power. A clay levee is vastly stronger than one of equal 
leusions made of saud; and owing to the greater tendency of tbe 
latter to slide when wet, its slopes most be made much more gentle. Un- 
fortunately most of the embankments of the Mississippi are composed of 
tte sandy loam deposited from its waters, a fact which exacts gentle 
" ipes and massive construction. 

large levees made of sandy soil it is customary and very advan- 
lus to embed a vertical wall of tamped clay in tbe interior to pre- 
it seepage. Plank fences have also been occasionally tried during 
past thirty years, both to prevent seepage and to stop craw-fish and 
jr burrowing animals from endangering tbe levee. Their cost, and 
fact that decay renders it necessary to replace tbem from time to 
e, are the chief objections to their adoption. 

!hat tbe borrow-pits should be made on the exterior of the levee, 
'i occasional bulk-heads to prevent currents and induce deposit ; that 
bed of the embankment should be loosfcoeA a.u4, \Xiw*>"4.?^:i.^ i3v'«x«;';*- 
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from roots aad vegetable matter; that a good draiiiage-ditiili should 
be made parallel to the levee on the inside aud iioc too uear, iu order to 
draw off seepage-water ; and that the Blopes shall be well turfed, and 
in exposed sitnatioua be protected by a growth of bushes in front, are 
rules observed in all good river embankments- 
There has been a marked improvement in the form of'tlie cross section 
of the embankments within the last twenty years. In 1851, the old 
levees of Louisiana nsitally had the crown eiinal to the height, with 
slopes of 1 on 1. The present formula for cross-section is the crown equal 
to the height, with slopes of 1 npon 3. 

The levees of the State of Mississippi have crowns of 5 feet, with 
slopes 6 to 1 toward the river aud 2.5 to 1 toward the swamps. Arkan- 
sas levee laws require " for every foot in height, 1 foot wide on top, 
and in addition 7 feet base." The section recommended in the Physics 
and Hydraulics of the Mississippi for levees of moderate height is, tlie" 
crown equal to the height, with slopes of 3 to 1 on the river side; and 
2 to 1 on the land side. For the immense levees required to close old 
bayous it is important to distribute the weight, and a crown of G feet 
with a front slope of 3 to 1 and a rear slope of 4 to 1 seems to be suffi- 
cient, unless the soil is very sandy. The last Yazoo Pass levee was 40 
feet high and 300 feet long ; its crown was 10 feet, with a front slope 
of 5 to 1 and a rear slope of 3 to 1. The Hushpuckana levee was 43 
feet high and 250 feet long; its crown was 8 feet, with slopes of 3 to 1. 
Both of these levees resisted the flood of 1874. 

The following extract from the report upon the Physics aud Hydranlics 
of the Mississippi, giving the dimensions of the principal levees of 
Europe, is interesting for comparison : 

"The French dikes on the Ehine in that part of its course lying 
between the Black Porest and the Vosges Mountains, where the height 
is 7 feet, have a width of 10 feet, the slope toward the river being 2 to 
1, and toward the land 1.5 to 1. Where the height exceeds 7 feet, the 
■width is increased by a banquette on each side. The area of cross-section 
of this dike, 7 feet high, is 154 square feet; the area of cross-section of 
a levetf of the State of Mississippi, of that height, is 253 square feet. 

"The dikes of the Ithine in Holland, when near the river-bank and 
when used for the road, have a width of 20 feet on top, when 16 
feet high, a slope of 3 to 1 on the river side aud a slope of 1.5 to 1 
on the laud side. The outer slojte, when exposed to running ice, 
is protected by a revetment of brick or fasciues. When [the dike is 
not near the river-bank and is not used as a road, the width is only 
6.5 feet. The area of cro,ss-section of the flrat dike is 900 square feel ; 
of the second, 640 square feet; a levee of the State of Mississippi, of 
the same height, would have an area of cross-section of 1,230 square 
Jleet. 

" The dikes on the Po (those of the Adige have similar dimensions) 
are 2.5 feet above the highest flood-mark ; usually the width is equal to' 
the height, and the slope of the sides is 2 to 1. When the soil is per- 
meable, they are re-enforced at the height of the mean floods (10 ffeefc 
below the top of the dike) by a banquette, whose width is 20 feet? 
when the height is 20 feet or over. The area of cross-section of tbi9> 
dike is 1,400 square feet; a levee of the State of Mississippi of the; 
same height would have an area of cross-section of 1,800 square feet.- 
Where the soil is very sandy and has but little cohesion, the dikfis rf- 
the Po, when 20 feet high and over, have a width at top of 26 feet, two ■ 
banquettes of 20 feet width, an outside, slope of 3 to 1, and an inside 
slope oF 2 to 1. The area of cross-section of this dike, 20 feet high, is 
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|,8i0 square feet; a levee of the State of Mississiiipi, of tlie same 
weiglit, would Lave an area of cross-section of 1,800 square feet. -The 
^ver-roads are nsnaUy upon the levee or the bauqoette. 

" The average height of the dikes on the Vistola is 20 feet. The top 

rf the dike is from 2 to 3 feet above the highest flood ; the thickness at 

Hllie top is 15 ieet, or three-fourths of the height, and the slopes 3 to 1 

aid 2 to 1. The area of cross-section of such a dike is 1,300 square 

feet; a levee of the Slate of Mississippi, of the same height, would 

lave an area of cross section of 1,800 feet. 

" The highest dike on the Vistnla is 28 feet in height. It lias a width 

Bltt top of 18 feet, and an area of cross-section of 2,460 square feet. A 

^^vee of the State of Mississippi, of the same height, would have an 

ffea of cross-section of 2,600 square feet." 

' Xnmection and guarAing. — These duties have always been neglected on 

9ie Mississippi, or have been execnt«d iu so negligent and uusystem- 

" atie a manner as to prove of little avail. That they are of the highest 

importauoe no one familiar with the subject can question, 

Every levee has natural enemies, both hnmau aud brute. 

The former include every resident aud land-owner in the vicinity on 

^tlie opposite bank of the river, whose selfish Interest requires, in times 

f fiood, that some way of escape for the threatening water shall be 

^ned before hia own levees break. Of course, among lionorable men, 

_D active steps iu such a case would for a moment be considered; but 

tebere every person, rich and poor, has so strong a common interest, 

"Mne sconndrel, ready to act, will occasionally be found ; and in times 

f flood, one resolute man, provided with a skiff and shovel, can in a 

few moments cause a crevasse on any dark night. 

(There is another class of men called swampers, whose business it was, 

Wore levees were attempted, to ent timber for the market iu the cypress 

Eiramps and low lands bordering the river. This work was done during 

The dry season ; aud when the annual floods filled the bottom-lands the 

logs were rafted out through the net-work of bayous thus rendered 

easily navigable. Levees have greatly injured this business, but, as in 

every great flood crevasses are certain to occur, it has not entirely 

ceased; and many are the breaks attributed to the midnight work of 

the raftsmen. 

Private hostility, especially on the part of the ignorant and degraded 
. classes, finds a ready means of revenge by cutting the levee of a wealthy 
planter. 

Among the brute creation, mask-rats, eray-fish, fiddlers, and other 
burrowing animals have made many a break by their subterranean 
riiors; and more than one disastrous crevasse has been caused by 
tonus, which, by prostrating a tree across a, levee, have opened a way 
Jr the ever-ready waters to begin their work of destruction. Sudden 
^ying of the banks, and imperfectly-closed summer roadways over the 
^vee are also fruitful sources of ruin. 

- In fine, then, nothing but frequent official inspection, aud a regular 
'bain of sentinels, will guarantee eveu a perfect system of levees against 
lAexpected injury. These duties have always been moat Imperfectly 
kerformed on the Mississippi. 

In this connection it may be well to consider how other rivers are 
'marded in times of danger; and the Nile furnishes a good example. 
' 'a stream is so peculiar and interesting, aud ia so little known, that a 
»rt description, derived chiefly from the writings of Lombardiui, is 
Hu out of place. 
LThe river is formed by the juuction, at IS.ax'yjwwi, q1 V«<s \ivi»JSi%*!v 
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branches ; the Blue Nile, wliicli drains thii inoutitiiiuous regioii of AbyS' 
SLuia, ami tbe ^Yhite Nile, -which iasnes from tlie Mwamps aud lakes of 
Central Africa. Tbe former discbaigea at low water (S,000 cubic feet 
per second, or about one-balf as much as the latter, while, in floods, the 
two are nearly equal, the united volume being about 430,000 cubic feet 
per second. 

The main river first flows through a hilly region, receiving, one hun- 
dred and ninety miles below Kartouni, the waters of its last tributary, 
which in floods contributes about 60,000 cubic feet per second. This, 
portion of the valley is marted by many cataracts, the last being juefc 
above Assouan, 1,200 miles below Kartoum. Heva the river enters npoB 
the alluvial region liable t« annual overflow. 

From Assouan to Cairo, a distance of 500 miles, the average breadth 
of the valley is about 10 miles. From time immemorial this regioii has 
been cultivated by aid of irrigation. Front aud cross levees, the latter 
from three to Ave feet high, cut the laud into a succession of basioa, 
which are flooded at will in seasons of high water by sluices opening 
from a system of main canals. These canals follow the general course 
of the river near the edge of the desert, and are suppHed by large 
feeders. By cutting the cross levees the water is drawn from basin to 
basin as desired, and the moisture needed for cultivation is thus snp- 
plied. The country having been flooded for thousands of years in this 
inanaer, from the rear, the sloiw away from the river, usual in alluvial 
regions, is prevented and even occasionally reversed. The total area of 
this district, usually known as Middle Egypt, is about 5,000 square 
miles, of which over 3,000 square miles are annually covered by water 
in this way. 

Cairo is situated on the Nile, 12 miles above the head of the 
delta, marked by the seiiaratton of the Kosetta and Damietta branches, 
which are each about 120 miles in length. The discharge of the main 
river is here about 12,000 cubic feet per second at low water, and 
300,000 cubic feet per second in floods. The area of the delta cultiva- 
ble, when sufl3cient water can be provided for the necessary irrigation, is 
about 4,400 square miles. 

The regimen of the Nile is remarkably unvarying. The river la low 
est in June, rises rapidly until September, and then gradually declineB 
to low water. Unfortunately the range between high and low water 
mark dlflfers from year to year. Experience has shown that when the 
range does not exceed 18 feet, famine is inevitable ; that with 20 feet the 
production is insufScient ; that with 23 feet the crops are still imor ; that 
with 25 teet they are abundant; and that with 26 feet and upward tbe 
flood becomes dangerous, threatening famine and pestilence from the 
rupture of the levees and drainage too long delayed. 

Thus, with water derived from the Nile, upon the system already 
desciibed for Middle Egypt, the delta could only yield one uncertain 
crop annually, while with an ample supply three crops could be obtained 
with certainty. To secure the latter economically from the river, 
Mahomet Ali inaugurated, in the year 1846, a magniflceut system of 
public works. Where the Nile divides, a barrage or dam of masonry, 
about 1,600 feet long, crosses each branch. They are so arranged, with 
four locks and many sluice-gates, as to allow navigation and the free 
escape of the water during floods, aud yet permit its retention at a 
high level for irrigating purposes. One large canal extends between 
the branches to the sea, aud others on each bank conduct to reservtHFS- 
and a system of secondary and tertiaiy canals by which water is sup- 
pUed throu^'hout tbe delta. 
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The I'ront levees are said to be from 12 feet to 15 feet liigh near Cairo, 

d diminish gradually as the sea is approached. They are simple 

ibankmeuts of earth about 12 feet wide on top, and only a few inches 
)ve high-water mark. They are used as romlways. Temporary ad- 
ions were required iu the great flood of 1874, to prevent a general 

Lnndatiou. A perfect system of surveillance was employed. During 
day the whole population was ordered out by the Khedive upon the 
>ee, and at night lanterns upon poles were placed there at about one 
idred yards distance from eacli other throughout the delta, so that 
embankments were briliantly illuminated, while a chain of sentinels 
it regular guard. Crevasses were thus prevented which, if allowed 
occur, would have proved as disastrous as upon the Mississippi. 
Evidently some equally eCBcient plan of local police is essential for the 
security of our own alluvial region, which should include a comprehen- 
sive system of telegraphic communication. 

Location. — Faulty location has been a frnitful source of wasteful ex- 
travagance from the beginning of the levee system to the present day. 
In its natural condition, the immediate bank of the river is higher than 
any of the alluvial land iu rear, iiecanse it receives a larger amount of 
deposit in the annual overflows. The average amount of fall is about 7 
feet in the first mile. Partly to take advantage of this fact in reducing 
to the minimum the necessary height of the levee, and partly to facili- 
tate the shipment oE crops, the line of embankment has always closely 
followed the river, thus opening the highest land to cultivation. If the 
banks of the river were permanent this location would be judicious, bat 
unfortunately the continual caving has rendered the work of repairing 
the levee onerous and perpetual. A table in Chapter IT, obtained by 
Commissioner Hi5bert from the records of the State engineer of Louisi- 
ana, places this matter of faulty location in a strong light. It shows 
that in the eight years between October, 1SC6, and October, 1874, no less 
than 107,5 miles of levee caved into the Mississippi in that State alone, 
the total length of levee beiug about SOO miles. Clearly such a loss 
should find no place in a properly-considered plan of construction, and 
if tolerated with tlie increased heights of levees which have been shown 
to be essential to success, the system can never be made either secure 
or remunerative. 

The great extent of the allnvial region induces such variations in 
ihysicat conditions that no absolute rules for location can be laidtlown. 
"le following principles, however, are immutable, and should never 
neglected : 

1st. Caving in general is due to the fact that the banks of the Mis- 
'tlissippi contain strata, of sand often lying below low-water mark. If 
the current in high stages impinges upon such a bank, it washes out 
these strata and thus undermines the mass above, which, as soon as the 
water falls, topples over by its own weight into the river. The caving, 
therefore, originates chiefly in the strong currents which mark the period 
of high water, while the actual sinking of the bank is usually deferred 
to the early part of the low stage. Any cause which tends to increase 
or to induce a change of direction of current must, therefore, augment 
caving. 

Accordingly, we find that every great flood is sure to be followed, 
chiefly in the bends, by unusual caving ; every cut-off makes a sensible 
increase in it for many years, both above ami below its site ; a wide 
range between high and low water mark, which necessarily implies a 
corresponding variation in velocity and direction of currents, is certain 
to be accompanied by rapidly caving or crunaViUng \iao.V?>-, Smsa-^.i'^Ji®. 
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levee-system, when i»erfectei], caunot fait toaugmeut tliis evU, altliougli 
]iot probably to a serious extent. The followiug figures, derived from 
the tables in the chapters of Commissioners Hebert and Sickels, giv« 
an approximate idea of the annaa! caving as recently observed (cliieflj 
in the worst bends) in the difterent parts of the alluvial region. Cor 
responding additions are made to the opposite points; 

Below Bonnet Carn? the annual caving is small, not averaging movt 
than 13 feet, and rarely exceeding 2j feet ; thence to the mouth of Rec 
River, it averages abont 40 feet, rarely exceeding 60 feet ; thence to tht 
Arkansas line, it averages 2u0 feet, rarely exceeding 300 feet ; theno< 
to Helena, it averages abont 170 feet, and thence to the head of th( 
alluvial region about 100 feet. The excessive caving indicated in th( 
region between Napoleon and Grand Gulf ia probably due to the foii 
cut-offs which have occurred there in the last few years. 

Although these figures show an alarming want of stability in tin 
banks of the Mississippi, it must uot be forgotten that the caving at anj 
particular locality undergoes a secular change, beginning with the dls 
turbing cause, attaining a maximum value, and finally diminishing ai 
the impact of the current lessens or changes its point of application, 
Evidently no levee can be properly located where this subject has not 
received the moat serious attention. 

2. The form to be given to the high-water channel prepared for tb( 
river by the artificial embankments cannot be ignored. "With the pres 
ent heights of floods the volume which pours past the levee over tha 
banks in front is small, but with the increased height to which it is cer 
tain the river, if successfully restrained to its bed, must rise, the mattei 
is importaut. Moreover, the security of the levee itself demands' tha 
there shall be no sharp, salient angles exposed to the abrading force o 
the current. The general alignment of the levees must then be care 
fully considered, both to prevent any undue engorgement of the chas 
nel, and to secure the earthwork itself from being swept away. 

3. The character of the back countrj' must exercise a controlling ii 
fluence on the location of the levee. When the bottom-lands are narrol 
the immediate bank of the river may be too valuable in comparison m 
the whole to be thrown out ; but where au immense area will be opene( 
to cultivation security is the chief consideration, and uo risk of speedj 
destructiop by caving should lie incurred. 

4. At certain points great expense might be requisite to construe 
the levees sufficiently far back to to promise reasonable security. T< 
meet snch cases it is recommended that experiments be tried to stoj 
the caving by appliances and devices which have pi-oved successful oi 
smaller sti'eams. Such works consist of wing-jetties, revetment byhai 
dies, brush, or stone, &c. Such works* will be absolutely necessary tt 
prevent cnt-oft's, which are injurious in everyway. The sudden cfaangi 
in the regimen of the river which is thus made increases the velocity o 
the currents and changes their directions so as to much aggravate thi 
evils resulting from caving banks. Success in preventing caving vi" 
greatly simplify the problem of givingpermaneuce to levees. 

In districts where the caving is excessive a double system of embanfe 
ments is the only proper solution of the problem. The main levee shooll 
be placed at such a distance from caving bends, present or threatening 

'Asmull pile-jetty, filled iu with e»rtb, uoce stopped a ilatigeruus caviUK wbio! 
threnteiied to currf Ts'atcliez-nDder-tbe-Hill into tlie river. Sufficient Jnnil was mad 
below the jetty to nltimately overtaro it up stream hy tho pressure thrown npoQ 1 
vltoo the liver fell. The aiiccesH of the hnish aod stone revetiuont uear Baiat JoaepT' 
Mlasotuij 13 welt kuowu, hot the cofit was very (^at. 
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as ccouomical coD.sideratioii8 luity ilemaiiU, liaviug refereuce to its rela- 
tive cost and peruiauence. It should be constructed iu the most sub- 
stantial manner, and raised to the full height necessary to protect the 
country against the greatest known doods, a height which, as has been 
shown, must exceed by several feet the highest of existing levees. Al- 
though care should be taken to throw out uo more front land than 
security demands, a considerable avea will anavoidably be excluded. 
To ntilize this land advantage shonkt be taken of the fact that the great 
floods of the Mississippi are comparativ^ely rare, not occurring oftener 
than once in four years, while the masimum floods do not occur oftener 
than once in ten years. For three years out of four, therefore, front 
levees, considerably lower than those at present existing, and following 
the bends of the river, -would open the lands thrown out to limited cul- 
tivation in the middle and upper portions of the alluvial basin. More- 
over, if the water were excluded from the swamps the river would 
usually fall soon enough to allow the outside crops to be raised, except 
in the sugar district, even in flood years. 

The advantages of such a levee system are manifest; ahaohito secu- 
rity would be given to the back country at the minimum cost; three 
years out of four, crops could be raised throughout tlie upper portion of 
the allnviul region ; in flood years, the inhabitants, stock, and movable 
property on the lands thrown out, would find a secure retreat behind 
the gnard-levees ; ample water-way would be supplied for these great 
floods to pass oft' between the guard-levees without rising to the ex- 
treme height which would be attained if the river were shut more closely 
to its bed, and the destructive caving due to the increased flood velocity 
would thus be diminished. The deposit left on the lands thrown out 
would raise their level sufficiently to materially reduce the heights of 
the front levees, which unavoidable caving roust require to be fre- 
quently replaced. This deposit would tend to overcome one of the 
greatest causes of expense attending the present system, viz, that 
every hoop made round a caving levee must be built on lower ground; 
80 that the height, and consequently the cost, of levees is constantly 
increasing. Another advantage of the proposed jdau would be that 
existing embankments would all be utilized, either as guard or front 
levees, and a return would thus be obtained for outlay already made, 
much of which would otherwise be lost. Some expense would be 
required to iirovide for rain-water drainage for the front lands, but a 
few carefully constructed culverts, provided with floodgates, would 
usually serve all needful purposes. 

It is, tlien, the opinion of this commission that the system of double 
levees should be adopted wherever applicable, and this would include a 
considerable area of the valley. 

It may be added, that the idea of combining a railroad with the levee, 
located either on its top or along its side, according to the character of 
the subsoil, merits serious consideration. The railroad company would 
be the best possible guard for the levee, as it would be compelled to 
keep it always in repair. Branch roads would furnish ready transpor- 
tation for crops from the interior. Finally, the levee, beiug put to a 
useful purpose, iu addition to its usual passive work of protectiou. could 
be made and maintained at relatively less cost. - 

SUEVETS HEEDED, 

The presentation just made of the various elements entering into the 
practicallocationoflevees, shows that an accurate knowledge of the topog- 
raphy and hydrography of the alluvial regioniaa()rere(\\i.\s\'i,e\Ri^fi*i;vi%]*.. 

jiie great Hoioant of essential work a\rea,dy accom\i\\^ft&.T w ^^^^"^"^^ 
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a correct kuowleclge of the physics aud hydraulics of the Miasissippi, 
has ileteruiiued with reliability the whole history of the floods ivliicli 
subject the regiou to inuDdation. The sources from which the water; 
conie, their seasous, periods, ranges, and combinatioDs, have all beeq 
iuTestigated, and there is no longer a question as to the height to wbicti 
the levees must be built to restrain the river within sncb banks a 
may give it. 

Notwithstanding this, it is a fact that no coutiauons topographical a 
hydrographical survey of the Mississippi Biver tbroughont the region 
between Cape Girardeau, in Missouri, and New Orleans, hus ever been 
made. The only good survey of any coDsiderable portion of it was mada 
under Captain (now General) Humphreys, in 1851, along the west bank 
of the Mississippi from Red Itiver to Eaton Rouge, autl thence by bott 
banks to New Orleans. 

At this date the changes which have occurred require even this sur 
vey to be repeated. There was a reconnaissance map of the beuds <^ 
the Mississippi, from its mouth up to the junction of the Kaskaeklt 
River, Illinois, made by Lieutenant Ross, of the British army, in 1765, 
which, though comparatively rude, serves to show the general relationi 
of the bends at that time. There was also a reconnaissance map of th^ 
bends of the Mississippi, from Saint Louis to New Orleans, made in 1S21, 
by Captain Young, Captain Foussin, and Lieutenant Tuttle, United States 
Army, under direction of the board of engineers. The maps were not 
published, and are on file in the Engineer Department. 

We have also the general features of the river as given by the United 
States land-surveys, which form the basis of existing maps, but thesfiH 
have little practical engineering value now. A few other surveys o' 
localities have been made earefnlly, but are limited in extent. Lines o 
levels, for special purposes and for railroad-locations, have also been 
run in various directions across the alluvial basin, but they are nol 
numerous enough nor sufficiently connected to answer other than gen 
era] purposes. 

The surveys of lines of levees, where built, are generally very partial 
and do not furnish the data required for a thorough consideratiou of tJli 
levee question even in their special loeaUties. 

In our opinion, therefore, a thorough survey of the river MississipiK 
and its tributaries should be at once commenoed, aud be prosecuted a 
rapidly as practicable throughout the overflowed districts. 

This survey should determine all matters relating to the river-beda 
such as heights of the banks, the places where caving is taking place O} 
otherwise, and the past history of such changes, as far as it can be madi 
out. The depths at all points of interest should be determined by soundi 
ing. Level-lines must be run with greatest care, so as to determine tb< 
slopes of the water-surface and of the land, and the elevation of al 
high-water marks of which the record may still be preserved. Where 
ever difficulty will be found in disposing of rain-water drainage, the bm 
vey should be extended to cover all the country between the river-banki 
and the high lauds, so as to give the extent and elevation of all big] 
ridges and the depths and capacities of all natural water-courses. Bca 
ings in some localities will also be required, to determine the nature q 
the substrata. Wherever the surveys are carried, convenient perma 
nent bench-marks should be established with greatest care, and lega 
enactments should protect them by severe penalties from being diBi 
turbed or removed. Above Memphis, on the Mississippi and alanf 
some of the tributaries in the alluvial region, questions of navigatioi* 
are also to be considered, and the surveys should be made to meet thf 
reqaireineata nf sach cases. 
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A careful con side ration of the extent and requirements of the snvvey 
allows that not less than two years will be occujiied, under favorable 
circum stances, in performing the field-work, and that another year will 
be required to finish the ofQce-work. 

The practical operations on the levees themselves, to meet immediate 
wants, need not wait for the completion of the surveys. The direction 
of the surveys should be the same as that of the construction of the 
levees, and jioints where levees are most urgently wanted should be 
surveyed ttrst. The most rapid proaecatiou of the field-work that is 
praxiticable should be made, and a number of fully -equipped parties 
should enter the field as soon as they can be properly organized. 

For doinf: this work the following general estimate is presented, 
taken from detailed ones prepared to cover all the items of outfit, aed 
subsistence and payment of employes: 

For outfit of inHtrunients, qnarters-bonta, BitiiLll bgata, auci i^teikm-Iaiiticbes JIC, 000 

I'itld nud office work for 2 j-eara, at JlOO.OOO 200,000 

Oflice-work in tbird year 40,000 

300,000 
To enter vigorously upon the work, therefore, would require an im- 
Tiate appropriation of not less than $160,000. 
LEVEE-ESTIMATES. 

Two distinct estimates seem to be desirable : First. The number of 
cubic yanls required to close the breaks in the existing system, with 
levees having the same cross-section as those now in their vicinity. 
Secondly. The number of cubic yards required to construct a permanent 
system for the reclamation of the alluvial region. Neither of these esti- 
mates can be made with any great exactness at present. 

ExiiUng system. — The number of cubic yards required to close the 
breaks actually existing when the examinations were made last sum- 
mer, is known ; hnt at many other points the levee is in danger of 
crumbliug into the river, and before the repairs can be made more 
work will, doubtless, be required. Judging by the experience of the 
last eight years in Louisiana, the annual caving in that State alone will 
amount to about thirteen miles of expensive levees. Moreover, in 
making these temporary repairs it must not be forgotten that the 
present system, even if completed, is quite inaufficieut to protect the 
country in great floods. Extensive overflows are certain to occur about 
once in four years. Still, the raising of crops during ordinary high-water 
seasons depends upon the closing of these existing breaks; and, prac- 
tically, they must be closed, or the country will be depopulated before 
n permanent system, which of necessity must be preceded by suitable sur- 
veys, can be constructed. 

The fall statements in Chapters II, III, and IV, convey all necessary 
details respecting these estimates. It is sufBcient here to state that the 
gross amount required to close existing breaks, exclusive of the works 
uow under construction, is : 

Lonisiauft 3,198,700 cubic yards; cost, at HO cents , $1,509,350 

MisBJBaippi S(J7,0(K) cubic yards; cost, at SOcenta, 960,100 

J.-. 3,ii0<l,000 cubic jarde; cost, atJOcuuts, l,2rf0,000 

800,000 cubic yards; cost, at 40 cents, 320,000 
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Total 9,065,700 3,459,450 

Permanent system. — In estimating for the permanent system the 
heights already given, referred to the high-water level of 1838, have 
been adopted; but the want of proper surveys is severely felt in 
attempting to reduce them to heights abo\e ttia gro'o.'a.i. ^«tfe«s««> 
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it is ijuite iiuitossible to decide how macli of the existing levees can be 
utilize<I, auil bow mnch will only serve for local front levees. What 
increase in height will be caused by moving the location back saffi- 
ciently to secure reasonable iiennauency, cannot certainly be deter- 
mined from data now at liantl. 

The method heretolbre employed in sucb estimates has been to com 
pnte the contents of a levee having the requisite height and erosa-sec 
tiou, and following, as do most of the existing embankments, the imme- 
diate banks of the river. This plan has been adojited by us in maktug 
the estimates for Louisiana, assuming that the high water of 1S58 was 
four feet deep aloug this line. In Mississippi the actual line of levee 
has been adopted for the estimates, thus throwing out some bad bends. 
The high-water level of 1858 hag been assumed at four feet above tiie 
ground. In Arkansas and Missouri the reconnaissance was sufficiently 
elaborate to give the present location, and the corresponding heights of 
the levee and of the flood-level of lS7i. above the ground. By the ase 
of the table of comparative flood-heights in Chapter I, the latter was 
reduced to that of 185S, and the estimates were thus made to give, cor- 
rectly, the contents of a levee of proper height, sitnated upon the pres- 
ent site. 

The form of cross-section adopted has been for levees of ten feet in 
height and under, the crown e'tual to the height, with slopes of 3 to 1 
and 2 to 1. For heights greater than ten feet the crown has been taken 
at ten feet, with slopes of 3 to 1 ou both sides. The computations are 
for finished embankments, with no allowance for settling. 

We have not deducted the contents of existing levees from these esti- 
mates, partly because it is not kuowu how far they can be utilized in the 
new embankments, and partly because a more retired location, although 
probably shortening the line, will necessarily increase its height, and 
thus call for increased cubical contents. 

In fact it should be distinctly understood that until extended surveys 
have been made no really satisfactory estimates of quantities are possi- 
ble. The following are oftered only as approximations, designed to fix 
some limits for the probable cost. It will be noticed that no items are 
inserted for extending the system to the valleys of the tributary streams, 
(except incidentally, the south bank of Arkansas River,) for local front 
levees, for annual repairs, and for inspecting and guarding the system. 

The estimated cost per yard given below is believed to be sufficient to 
build the levees by employing such mechanical appliances and manual 
labor as have heretofore been in general use. There is, however, every 
reason to believe that, with the adoption of a permanent system, such 
as we have recommended, the certainty which will attend the locations 
aud payments, and the more thorough outfit which will be wan'auted 
by large contracts, will enable superior metliods of coustruetiou to be 
adopted, and thus will cheapen tlie price. 

Eat'imatti for periuanent systeni. 
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The levees coutemylated iii these estimates are large, luucli larger 
tliaii resideiitB of tLe alluvial lands iu general anticipate; but, iii the 
language of General Humphrey's report of 1866, they " would not, wheu 
greateBt, exceed in magnitude those on the right branch of the Khiue 
below Aruheini, which protect the moat fertile part of Holland. These 
levees are exposed at high water to as strong a cnrrent as that of the 
Mississippi iu flood, and also to the destructive eft'eets of ice, Bnt the 
occon-euce of crevasses, such as take place with every great flood of tlie 
Mississippi, are there unknown. Should they happen, the ruin of a large 
part of the most productive portion of Holland would follow, as exten- 
sive tracts protected by the levees are lower thau the surface of the sea, 
and their reclamation from overflow couKl only be efl'ected by a drain- 
age similar to that which has been applied to the lake of Harlem. The 
siipervisioD, watchiug, and repair of these levees is costly, but elective 
and remunerative. The levees of the Misaissipxii, as now existiug, are 
" 'ifling compai'cd to the interests they protect, and to the levees of the 
it& rivers of Europe — the Po, the Khine, and the Vistula." 
With a view to giving exact information as to the extent of the inter- 
ts dependent upon the levee system at the present day, the commia- 
slon has had prepared, by Mr. A. D. Banks, a summary statement of the 
areas of lands situated iu the region in question, and under cultivation 
since 1840, with the corresfioudiug crops. This paper is appended, 
marked C. It shows that vast interests are already at stake; but with 
a perfected system the figures will be largely increased. It is estimated 
that " the total area of the bottom-lands is about 33,000 sqnare miles, 
of which a mere narrow strip along the main stream and its principal 
tributaries and bayous has been heretofore open to cultivation. Pro- 
tected against the river and properly drained this would render availa- 
ble at least 2,500,000 acres of sugar-land, or more than double the 
amount heretofore planted ; about 7,000,000 acres of the best cotton- 
land in the world, capable of yieldiug a bale to the acre ; and not less 
than 1,000,000 acres of coru-laud of unsurpassed aud iuexhaustible fer- 
tility." 

PLAN BEC0M3tENDBD. 
Jn fine, then, iu accordance with the terms of the law constituting this 
mission, we submit the following plan for protecting the alluvial 
^ m of the Mississippi Kiver agaiust overflow, premising that, iu our 
'ji»3gment, no practical aid can be derived from any diversion of tribu- 
taries, or making of artificial reservoirs; that eut-ofis are very per- 
nicious ; and that artificial outlets, although correct iu theory, find no 
useful application to the Mississippi. 

The plan to consist, first, in keeping open the Atchafalaya aud the 
La Fourche, aud, if borings shall show it to be safe, iu re-opening the 
Plaquemiue ; second, in a general levee system extending from the head 
of the alluvial region to the G-uIf, including the valleys of the tributary 
streams. The requisite laws to be enacted by the several riparian 
States to give the right of way ; to confer the authority to make borrow- 
jiits and bencb-marksj to secure the levee from injury from cattle and 
hogs running at large, and to order out iu times of danger, under suit- 
able penalties for non-compliance, the population residing within a rea- 
sonable distance from the levees. The main lines of levee to be of 
sufScient height (as already computed) to restrain the floods, and of the 
requisite cross-section to resist the action of the water. Where reason- 
able security against caving requires large areas of front lands to be 
thrown out, protection against ordinary high waters is to bft ^v\e». Vs-j 
htw front levees, closely following the \]^nda. avjAtsCsAft ^Nwsiea •*»&- 
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gates, in such cases, to be provided in tlie front and main levee for tli 
rain-water drainage. 

The essential conditions which mnst be considered in devising- an 
proper system of Ijvee administration for our great alluvial valley ai 
the following : The country is divided into six natural drainage-dtstriotf 
the Saint Francis bottom-lands, comprising the west bank of the rivfl 
from Cape Grirardeau to Helena ; the White Eiver bottom-lands, lyin 
between Helena and the mouth of the Arkansas ; the Tensas botton 
lands, extending from the Arkansas to Ked Eiver ; the Yazoo botton 
lands, lying between the bluffs below Memphis and Vickaburgli on th 
east bank ; Louisiana, below Bed Biver, on the west bank ; and Loaiei 
ana, below Baton Rouge, on the east bank. 

Each of these districts, so far as the problem of proteclioa is < 
cerued, is a onit, aud should have a responsible chief engineer, clothe 
with ample powers. He should be provided with necessary funds regt 
larly supplied ; be protected by careful legislation granting the right d 
way for the levees, and the necessary borrow-pits, with full immnntt 
against local injunctions aud other interference ; in times of flood ti 
should have the power, under prompt, adequate penalties, in cwse of n 
fnsal, to compel the personal attendance and assistance upon the level 
of every able-bodied man resident within a reasonable distance of tb 
same, whether such services are needed tor guard duty or for repairs 
and in turbulent districts he might even require an organized police 
independent of the local authorities. 

Although each drainage district wonld thus be under the full contK 
of its chief for all interual matters, certain general relations, whio 
cannot be ignored, exist between them all, and reiinire mutual respot 
sihility ; such as the location of the levees on the opposite banks in sne 
a manner as to avoid any local engorgement in floods ; CJS-operatioQ i 
collecting data, and establishing similar heights of levees in the saut 
vicinity, &c. To secure these ends, a general board of commti 
sioners, composed of a president and the several district chiefs, shonj 
have a permanent organization aud stated times of meeting. This boar 
should report to and submit its acta to the decision of the snpren 
authority from which it derives its legal existence, aud to whieh a 
appeals against the acts of its individual members should be referred. 

Without some snch strong and simple organization, it is the delibei 
ate opinion of this commission that the alluvial region can i 
secnrely protected against overflow. 

How this organization shall be constituted, whether by the Genert 
Governmentor by a mutual compact entered into by the several riparia; 
States, aud how its works shall be executed, whether by day -labor or h 
contract, or through the ageucy of a company, are matters distinct ftoi 
the engineering problem, for the solution of which this commiaaioa^i 
instructed to submit a plau. They fall within the especial province i 
legislative action. 

. To supply the data to carry this plan of protection iuto effect, tfc 
commissioners recommend that an elaborate survey, as above indicate 
be made so soon as possible by the General Government. 

Pending its completion, any funds that may become available for o 
strncting levees should be applied to repairing sach breaks in the esisi 
ing system as expose large areas to overflow, due regard being had f 
avoid danger from caving. 

It must, however, be distinctly understood that all existing levet 
upon the Mississippi are graded entirely too low, and that they are cb( 
tain to be overflowed in any great flood, unless relieved by crevasses. 
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B Whether the funds necessary to carry this systein into oiieratioti shall 
be loaned or appropriated by the General Government, or be raised by 
general taxation in the States interested, or be supplied by the owners 
of the lands to be reclaimed, does not properly come within the province 
of this coininisaion to recommend. We are, however, satislled thtt in 
the present impoverished condition of the country, but little. can be done, 
either by the States or by the lauded proprietors, unaided by the Gene- 
ral Government. 
l£Very respectfully submitted, 

G. K. WAKREX, 
MaJ. Eng., Bet. Maj. Gen. V. S. A., President of Vommission ; 
HENRY L. ABBOT, 
Major of Siiffincim, Brevet Brig. General XI. 8. Army; 
W. H. H.BBNYAUKD, 
Ciipt. of Engineers, BreoetMajor U. S.Amiy; 
JAUKSOS E. SICKELa, 
r. O. HE BERT, 



pHAELES M. FAUSTLKROY, 

tieeretary. 
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CHAPTER I. 



fTALTSIS OF MISSISSIPPI FLOODS SUBSEQUENT TO THAT 
OF 1S5S. 



Bt CoMMresiosKR Hesry L. AimoT. 



— riooa of v.m- 



p)|!he object of this chapter is to determine what may safely be adopted 
as the standard flood- vol umeiin devising plans for protecting the alluvial 
region against overflow, and to deduce therefrom the proper heights for 
the levees. 

DATA AyAILABLB. 

The iiivestigatioiia and surveys conducted by General (then Captain) 
A. A, Humphreys, between the years 1850 and ISQl, and fully elab- 
orated iu the report upon the physics and hydraulics of the Mississippi, 
(which constitutes professional paper Xo. 13 of the Corps of Engineers,) 
resulted iu a dcfiuite solution of this problem, In that report the whole 
subject is thoroitgbly discussed, and the dimensions of the levees in all 
parts of the region are computed iu detail from the data obtained by actual 
measurement iu the flood of 1858, That flood was adopted as the stand- 
ard, because a close comparative anal.vsli of all other recorded floods, 
including that of 1S59, proved that iu uo other would the maximum dis- 
charge have been iu excess of what would then have occurred had the 
levees been able to restrain the river to its bed. Hence at the date of 
that report (ISGl) the probable difiieulty and cost of a perfected system 
which should give to the plantations upon the banks, ot tia.'alKvfe^wiivii^x 
^ H. Ex 127 3 
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the sftme secarity that is enjoyed by tLe fields of Holland was estalj- 
Hstied. The only point Jeft ior further investigation was whether the 
flood of 185S had been correctly assumed as a standard, a point whidS 
time alone could certainly determine. 

Sifice 1859 there have been bat fonr great flood-years, 1S62, 1865, 1867j 
and 1874, the others belonging to the class of ordinary high waters, ii 
■which the projected levees wonld have largely exceeded the reqaiit 
menta of the maximum volume. To decide, therefore, at the preseu 
time upon the proper dimensions of levees for the Mississippi, we hay/ 
only to compare carefully those four great floods with that of 1858 t 
ascertain whether or not the water-marks and recorded facts indicate | 
maximnm discharge at the Lead of the alluvial region, or just below thi 
mouths of any of the lower tributaries, in excess of that which wouU 
have occurred in 1858 had all the water been confined to the chaune 
from Cape Girardeau to the Gulf. If this question be decided in th 
negative the flood of 1S58 remains a safe standard ; if in the afBrmativ€ 
the estimates in the physics and hydraulics of the Mississippi must I 
modified to allow for the increased volume to be apprehended. 

The first point, then, for attention is the estent of the inforaiatioi 
which has been preserved respecting the four great floods in question. 

When acting as assistant to General Humphreys upon the examias 
tion of the levees in the winter of 1865--G6 I made every effort to coUec 
facts respecting the floods of 18G2 aud 1865. Sufiicient high-watC 
marks were t'onnd to iudicate, with a good deal of precision, the levi^^ 
attained by each of those floods as compared with that of 1838 tbrongi 
oat the alluvial region. Through the kindness of Mr, Augustus V. TnJ 
lor, at Cairo, and of Mr. G. W. E. Bailey, at New Orleans, daily record 
of the stand of the river at those points in 1860 were received. E" 
meager information respecting the condition of the different tribntari^ 
during the two floods was also secured; but the war had distractc 
attention from river iiheoomeoa, and the lapse of time had rendered i 
impossible to collect as full data as could be desired, espetjiallv for tl* 
flood of 1862. 

Before the flood of 1867 had subsided instructions were issued froE 
the headquarters of the Corps of Engineers to Brevet Brigadier-GenerB 
McAlester, at New Orleans, to Brevet Colonel Merrill, at Saint Loiiia 
to Brevet Major Burroughs, at Nashville, and to Mr. W. Milnor Boberta 
superintending engineer of Ohio Kiver improvements, to collect all poa 
sible data, respecting the overflow. Circular-letters were accordingly 4 
once addressed to the different civil and military authorities, requeatinj 
facts. Many valuable letters were received in reply, and upon thli 
material and a few other data received from Mr. S. Staats Taylor, a, 
Cairoj and from Colonel Merrill, at Saint Louis, the tbltowing analysis 
of this flood is based : 

For the flood of lS74,excelleut records have been available. In accord- 
ance with the resolutiou of Congress, approved February 21, 1871, nine^ 
teen permanent water-gauges have been established, under the directioi 
of the Chief of Engineers, upon the Mississippi Eiver and its prinoipa 
tributaries; the object being to secure such records aa durmg hig! 
water shall be useful for the solution of the levee problem, and in ordi- 
nary and low stages shall benefit the steamboat interest. The worl^ 
has been in charge of Major Merrill, Corps of Engineers, and the resulta 
are of great value, particularly as care has been observed to connect 
the new with the old bench-marks, and thus to secure exact compari- 
sons with former floods. The widely extended system of meteorologi- 
es! observations, supplemented by river-records, taken under the direo. 
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"ou of the Chief Signal-OfBeer of the Army, has also been of mucU 
assistance. Daily gauge-records at Eock Island, ni., and Saiut Paul, 
Minn., have been receired from Colonel Macomb and Major Farqubar, 
Corps of Engineers, respectively. From Major Benyaurd, of the same 
corps, I have received full iiiformatiou respecting the freshets in Yaaoo 
and "\\'ashita Eivers, and a very complete collection of newspaper ex- 
tracts and personal notes respecting that great flood. Newspaper 
extracts of value have also been received from General M. Jeff. Thomp- 
son, of Louisiana, who also supplied me with an official list of the 
crevasses in Lonisiana, with information respecting the height attained 
by the tiooda at varions points. From Mr. William H. Bell, city sur- 
veyor, records sbowinf; the daily level of Lakes Pontchartraiu and 
Borgne, and of tbe Mississippi Kiver at New Orleans, have been 
received, with other valuable diagrams and data. 

Information bearing upon the discussion has also been freely extracted 
from the reports of the other members of this commission, which con- 
stitute the remaining chapters of this report. 

In order to convey a clear idea of the daily condition of the Lower 
Mississippi in these several floods, I have prepared aceompauyiug Plate 
I, npon the same scale as that adopted in the report npOu the physics 
and hydraulics of the Mississippi for illnstrating the floods there dis- 
cussed. The daily gauge records, and the notes respecting the several 
tributary streams, are also appended tor future reference, marked D and 
E. Copies of the precipitation charts of the Signal Service United 
States Array for February, March, April, and May, 1874, are also added. 

Before proceeding to the detailed discussion of the four floods, the 
following table is presented to exhibit their relative high-water marks, 
as compared with the floods of 1858 and 1859. It is properly a contin- 
aation of tbe flood-table on page 170, Physics and Hydraulics of the 
Mississippi. The sign + denotes that the flood iu question exceeded 
the height attained in 1858 ; and the' sign — that it fell short of that 
height. The numbers following the signs denote tho difference in height 
of the two floods, expressed in feet. In comparing the high-water lev- 
els in these ditferent floods, the fact .must be borne in mind that five cut- 
offs have occurred during the period, viz, the American Bend cut-ofl', on 
April 15, 1858 ; the Napoleon cut-off, on April 11, 1863 ; the Terrapin 
Neck cut- oft^ early in March, 1866; the Davis cut-off at Palmyra Bend, 
on February 10, 1807, and the Council Bend cut-off', on May 10, 1874. 
Also, that Bayou Plaqnemine was closed in 1865, thus adding about 6 
inches to the normal flood-height at New Orleans. 
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™ In this couiiection, tLo attention of levee-engineers should be iiiviteil 
to tbe unfortunate fact tliat tbe local high-water marks of tlie liood of 
1858 are rapidly disappearing. The highest water-level of that flood 
constituted the datum-plane to which all the coiupntations for heights 
of projected levees were referred in the Mississippi survey of 1850-'C1 ; 
and it is, therefore, a matter of primary importance that the actual local 
high-water level of that year shall be carefully preserved by permanent 
benches. To aid in approximately re- deter mining the marks when lost, 
as well as to compare the more recent flooiis with eaeh other, the follow- 
ing table lias been prepared for points where the marks of 185S have 
disappeared. The ai'rangement is the same as the last, to which it ia 
supplementary, the only difference being that for each locality, the let- 
ters B. M. indicate the flood whoso high- water plane has beeu selected 
for comparison with the rest. It is greatly to be regretted that the loss 
of the flood-mark of 1S58 prevents a consolidation of these two tables. 
Indeed, aa a preliminary to the systematic construction of levees 
tbrooghout the alluvial region, a careful survey, incinding accurate lines 
of levels on both banks, frequently connected with each other, should 
be extended from the forts to Cape Girardeau, and permanent iron or 
stone benches should be established at short intervals, protected against 
injury by stringent legislation. Aa the survey advanced, every authen- 
tic high-water mark, and all exact data as to the rate of caving iu the 
bends, would, of course, be noted and recorded for permanent reference 
hereafter. With such a survey as a basis, and with numerous water- 
gauges placed iu eounectiou with it, and observed daily, the work of 
properly constructing a grand system of levees might be undertaken 
with contidence. "Without it, everything must bo uncertain ; some 
levees will be built too high, 'and others too low, in spite of the best 
efforts of the superintending engineer. FlootHevelsare too varying and 
uncertain to serve as a proper datum for works of construction of this 
pgnitude. 
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C'ltiiijwriwN of reeeatjiooiii, ifc. — Conlinaed. ■ 
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-Belon leso and suliMciUHUt flnods. t Highest siBoe 1BS7. JAny fluod ^ace 1857. } EqnsI 18M. 

FLOOD OF 1874. 
As tbe records of this flood are mote complete than of cither of the 

The appended copies of the War Departmeut monthly precipitation- 
charts for February, March, April, and May, reveal at a glance tbe meteor- 
ological conditions whicli caused the flood. In Febraary, tlie rain-fall 
throughout the alluvial regioa was not unuanal, and, as appears from 
Plate I, the river was generally about a;i mid-stage. In March, heavy 
rains prevailed throughout the lowlands below (Jaii-o, thas filling thg 
swamps and swamp-rivers, and rapidly raising the Mississippi itselfc 
In April, these rains became excessive, and extended eastward over the. 
valley of the Tennessee and Cumberland Kivers. The character of 
' this deluge is well shown by the followiug tables, which fully account for 
the general overflow, and coufirai the opinion, derived from the ataijy 
of former floods, that the greatest inundations of the Lower Missis- 

the distant mountains. The May map sufficiently explains the early 
subsidence of the river by showing that an unusual drought prevailed 
throughout the submerged district; thus permitting the rapid emptying 
of the swamps and consequent drainage of the cultivated lands. 

The following monthly rain-records were furnished by the Signal- 
Service. The average precipitation at the same localities is quoted, for 
comparison, from the Physics and Hydraulics of the Mississippi : 
A t:erage precipitation. 
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Tlie following data resppctiug tlie downfall at Baton Rouge were 
communicated by Mr. Waller, wlio has done ao much by his careful 
records to preserve tbe history of important meteorological and river 
facta: The total rain-Ml in March, 1874, waa 7.2 inches, and in April, 
18.1 inches. During the night of the loth and morning of the 16tb of 
April, 7.9 inches fell. During the four and one-half days from April 
15th to April 19th, the unprecedented amount of 15.4 inches fell ; dur- 
ing the twenty-eight days from March liSd to Ai»ril 19th, this quantity 
was 22.5 inches. 

The followiug facta and tables convey correct information respecting 
the crevasses which were open in this great flood. They are derived 
from the reports of Commiasioneis Sickels, Benyaurd, and Hubert, 
■which constitute the remaining chapters of this report. 

In Missouri and Arkansas these breaks were so numerous that it is 
unnecessary to recapitulate them in detail here. Suffice it to say that, 
between Commerce, Mo., aud Jfew Madrid, there were 23.!) miles ot 
crevasses aud breaks ; theuce to Helena there were C8,2 miles ; thence 
to Great Cypress Bayou, below Napoleon, there were 20.5 miles ; and 
thence to the Louisiana line there were 23.9 miles. 

The following tables exhibit the crevasses in the States of Mississippi 
and Louisiana in detail : 

Taioo boiloin crcranscs—Jlooil of IST4. 
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^^ LoKUiana ciiviis»eii~-fioi>d of 1874. J 
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^^^ThR llppp.r MissiHsippi n.nd Missouri wprn Inrli Ifiw, as is siiffi(iip.nr,l\- 


^showii Dy tue gauge- record at iSaiut ijouis, wliere tLe water remained, 


with slight oscillations, about 25 feet lielow tlie liigh-water level of 


1844. In other words, the rirer at Saint Louis only attained a mcdinm 


stage (Inring the flood of 1S74. 


Xu the Ohio River, above Louisville, theic were several snccessire 


rises, but nothiug like a tiood. At Cincinnati there were four princi- 


pal rises, culminating, on Jauuai^ 11, at 14.6 feet; c» Fehrnary 26, at 


13.3 feet ; on April 13, at 18.6 feet ; and on May 1, at 16.5 feet below 


the great flood of 1S32. These wore all of short duration, and the river 


rapidly subsided between tbem. At the head of the falls at Lonisville, 


the gauge averaged about 10 feet during March, and 12 feet during 


April, 10 feet being the maximum reading. The great flood of 1S32 read 


40.76 feet on this gauge. At Paducah, however, the contributions of the 


Tennessee, the Cumberiand, and the other lower tributaries, produced 


» considerable freshet, which culniinateA on A\>n\ 'io-'i^i at b. -^QvaS. i^^-^ 
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0.1 feet below the great flood of 1SG7. A previous rise had reached a 
lerel less by 4 feet on March 10, aud the river had then subsided 15 feet. 

The flood iu the Tenuessee Eiver was excessive. At Florence it was 
divided into two rises, with a fall of 12 feet between tfaem, the first 
enlininatiog, on March 24, at 12.7 feet, and the second, on April IT^atS.I 
feet below the great flood of 1867. A C-feeC rise also occurred in the 
first week in March. Bj the middle of May the water had subsided 20 
feet. 

A great freshet also occurred iu the Cumberland River j the highest 
point (estimated at 50 feet above low-water mark) was attained atKash- 
ville, on April 17, a point 11.7 feet lower having been reached on March 
25, with a fall of 26.9 feet between them. An earlier rise bad culmi- 
nated on Febroarj' 24, only 1.4 feet below that in March. 

The Cairo gauge-curve [see Plate I) shows to the eye the aggregate 
efl'ect of these freshets a£ the entrance to the low country. This city is 
a particularly important locality in all floods, being situated so near the 
head of the alluvial region, that, when the source of supply is known, 
a relative estimate of the maximum discharge into that district may be 
formed from a judicious study of the gauge indications there ; but;, in 
this connection, it is well to call atteution to the following facts, which. 
were fully established by repeated observations npou the Mississippi, 
and which, paradoxical as some of them may appear, are in perfect 
accordance with the laws governing flowing water. (See x)age324, 
Physics and Hydraulics of the Mississippi.) 

1. For any given level there is much more water passing when the 
river is rising than when it is falling. 

3. At any given gauge-reading there is usually more water passing 
in a long and rapid than in a short and slow rise, but this is not always- 
the case, the discharge being governed by the relative stage of th6_ 
water in the channel above and below. 

3. The maximum discharge, in any normal rise, occurs when the 
has reached a point a few inches below the highest point attained. 

4. If, when a freshet has culminated, and the water either comes to a 
stand or begins to fall, a second rise occurs, it will cause the surface to 
rise couaiderably higher than would have been the case had the same 
volume passed without a previous diminution of supply. For instauoe, 
in the flood of 1851 the ilississippi, at Red River Landing, attained a 
certain stage, with a measured discharge of 1,200,000 cubic feet per 
second. It had ceased to rise and was just ready to begin to fall, with 
a discharge reduced to 1,160,000 feet, when the volume again increased 
to 1,300,000 cubic feet, raising the water-level to a point two feet higher^ 
than hefore. This was no isolated case, but was in strict accordance 
with general river-laws, as is fully explained on page 363, Physics and 
Hydraulics of the Mississippi. 

It is therefore carefully to be borne in mind that the maximum dis- 
charges of two floods are by no means necessarily proportional to the 
relative water-level a attained iu them. Under some circumstances the 
lessee discharge may cause the higher water-mark. These principles 
being understood, the facts connected with the flood of 1874 at Cairo 
will be considered. 

A glance at Plate Imakes it apparent that, neither in maximum vol- 
ume nor in duration, was this flood comparable with that of 1858. It 
consisted of two rises — one culminating on March 11, and the other on 
April 26, with a fall of 10.7 feet between them. The first rise shows by 
its broken crest that its greatast height, 6.1 feet below high wat«r of 
ISjS, exceeded by seversil inches that due to the same volume had it 
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beeu delivered ^vitbout ii check iu the supply. TLe aeeoud' swell rose 
^ uuiformly, 14 feet in 18 days, to the higbesit jioiuts attained, (2.7 feet be- 
low high-water of 1858.) After remaining within 3 feet of this level for 
20 days, the river declined very rapidly to a low stage. 

Oomparing these facta with those noted in 1858 — when the daily 
discharge was accnrately measured — and remembering that the Upper 
Mississippi being low in 1874, uo water worth considering could have 
entered the Saint Francis bottom-lands between Cape Girardeau and 
Cairo, we are able to decide with tolerable jirecision that the maximum 
volnme discharged into the head of the alluvial region, in the latter 
overflow, was abont 1,325,000 cubic feet per second, as compared with 
1,475,000 cubic feet in 1858— difterence, say, 250,000 cubic feet. 

Clearly, then, a judicious levee system, based on the flood of 1858, 
would hardly have been tested in 1874 at any poiat above the niouth of 
the first tributary below the Ohio. This tributary is the Saint Francis 
River, entering ten miles above Helena. Uufortunately, in 1874 the 
conditions determining the high-water mark at this locality were not a 
little intricate. 

First of all, the cut-ofl' at Council Bend, situated a few miles above, 
mnat be considered. It occurred on May 10, 1S74. On May 19, Mr. J, E. 
Miles, gauge -observer at Helena, under instructions &om Colonel Mer- 
rill, proceeded up the river to learn the facts concerning it. He reports 
as follows : It began to make at 10 a. m., and in a few hours the entire 
river passed through the new channel, the current round the bend almost 
ceasing. At Dr. Peters'aplautatiou, just below the cut-off, the river rose 
6 inches, and then began to fall, as it also did atHelenaou the morning 
of May 11. At Commerce, one mile above the cutoff, the people re- 
ported that the river fell 24 inches in twenty-four hours. A few miles 
higher, a fall of 15 inches on May 11 was reported. At twenty-five 
miles above the cut-off this fall was 8 inches, aud at President's Island, 
^^^ine miles below Memphis, 4 inches. The river was about at a stand 
^^Kiten the cutoff occurred, and the shortening did not e^ccced twelve 
^Kiles. 

^^V The normal effect of a cut-off' has been well established to be the fol- 
^^^owing: The water-level is raised jnst below it by an amount equal to 
half the fall of the river, in a straight portion equal in length to the 
shortening of the channel, and is lowered just above it by an equal 
amount, plus the fall required to overcome the resistauce due to the 
onrvature of the bend. The following computation is based on dat^ 
furnished in the Physics and Hydraulics of the Mississippi. 

The fall per mile in a straight portion of the river between Memphis 

I and Helena was, in this flood, 0.24 foot, which, in twelve miles, amounts 
to 2.88 feet. For the resistance due to the curvature, we have : 
let 
A, 
I Th 
fette 



set or 27 inches, 

= 1.44 feet or 17 inches. 



! The former accords well with the reported fall, viz, 24 inches, but the 
tetter indicates a discrepancy of 17 — fi = ll inches, for which an ex- 
planation should be sought. It will be found in the following facts. 

Although thelevees along the SaiutFrancis front were in a worse con- 
dition in 1874 than in 185S, the creet of the wa\& a'«ea'Siva%-^*%'t^'K«a 
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was SO uiucli lower tlijit it lost far less into the swamps. But the extraor- 
dinary raiu-fall during March and April, ainonnling at Memphis to 10.77 
inches, or more than doolile thensnal quantity, had already filled them;^ 
andthevolame retarned through the Saint Francis River and over 
the banks in the \icinity is reported as immense. Tiie levees below at 
first resisted better than usual, and, until the moruing of May 10, no 
crevasses had occurred within 25 miles of Helena, On this day, how- 
ever, nine broke into the Yazoo bottom, and, two days later, another on 
the right bank, near Fort Penny, opposite Friar's I'oint. The effect of 
these breaks was not only to check the rise due to the cut-off at and be- 
low its sit*, but even to produce n sudden and anom.ilous fall in the 
river, which, at Friar's Point, amounted to ten inches. It is more than 
probable from the coiucideucein dates that the incipient rise occasioned 
by the cut-off' was .an important cause of the genera.1 and sudden de^ 
struction of thu levees ; but it ahouhl he noted that two of the breaks had 
already occurred a few hours before. 

"Wliat, then, must be decided respecting the relative high-water dia- 
charges in 1858 and 1874, at Helena ! The latter flood actually rose 1.2 
feet higher, but it is certain that the normal discharge was much less. 
In 1S58 the Yazoo Pass aud other immense crevasses in the vicinity 
were open when the great rise occurred, and accurate measurement 
established that, in consequence of the increased local slope due to these 
outlets, the volume actually passing Helena failed to attain its normal 
height by 3,3 feet. The statement of Mr, Miles — confirmed by the gange- 
records at Memphis and Helena — that the river was about at a stand on 
May 10, when the cut-off and crevasses occurred, would indicate that 
the liigh-water mark of 1874 was not sensibly affected thereby. Bat 
the gauge-record at Helena shows that the river nearly came to a stand 
after the real crest of the flood-wave passed, and again began to riee 
rapidly a few days later, as the discharge poured from the swamps. 
Judging by the measured effect of the similar occurreuce at Red River 
Landing iu 1851, already mentioned, this would indicate that the actnai 
height attained was not less than a couple of feet in excess of that dae 
to the discharge. Hence, all tbe facts lead to the belief that the actaal 
maximum discharge in the two years was 1,334,000 cubic feet per second 
for 1853, and say 1,160,000 cubic feet for 1874; difference, 174,000 cubic 
feet. 

This result implies that the mingled rain and returning Mississippi 
water received from the Saint Francis bottom-lands just above Helena, 
at the date of high water there, more nearly than usual equaled the Ices 
from crevasses and channel -filling esi)erieuced by the crest of the wave 
after passing Cairo ; and hence, that these swamps hardly served as a 
reservoir during the flood, but simply delayed the date of high water at 
Helena about two weeks. This is perfectly consistent with all the 
recorded facts ; that the crevasse loss was small ; that the rise at Cairo 
was nnusually prolonged ; that the swamps were so full of rain-water 
as alone to raise the Saint Francis over its banks; and lastly, that the 
volume poured into the Mississippi at high water was enormous. The 
rain-water alone, thus contributed to tbe flood, mav safely be estimated 
at 60,000 cubic feet, or double that received in 1858. 

If the river had been confined to its bed by levees, the maximum dis- 
charge would have been much more reduced by channel-filling, between 
Cairo and Helena, than was actually the case ; and the anomalous rise 
from the interference with normal changes of slope at Helena would 
not have occurred. Levees constructed to restrain the flood of 185S 
must, then, have been largely in excess of the requirements iu 1874, at 
least as far down as the mouth of the Arkansas. 
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Below Helena the occurrence of ao many cut-offs between 1S5S autl 
1874, ami the lack of exact data respectiug the diacharge of the nuiner- 
oaa and immense crevasses in the latter year, render any close aiisUysia 
of the actnal high-water marks too much a matter of siieciilatiou to 
merit confideuce. Fortunately, however, the condition of the several 
tributariea is known from daily gange- records, kept above the infliience 
of back-water from the Mississippi ; and it is therefore quite possible to 
submit the flood to a discussion whicli will reveal what it^ maximum 
discharge would have been, as compared with that of 1SQ8, had uo 
crevasses occurred in either year; and hence what would have been the 
relative strain upon a perfected levee system, based upon the flood of 
1858 as a standard, Neglecting, then, for the present, the an.tual over- 
flow, the conditions which would have presented themHclvea if the river 
had beeu coutined to its bed in 1874 will be considered. 

The floods of 1858 and 1874 were of essentially different character, 
both in respect to origin and local results. In 1858 an immense wave 
entered the head of the allavial region, hut received ou its passage only 
small contributions from the lower tributaries. It deeply flooded the 
Yazoo bottom lands, but comparatively spared the Teusas and Atchafal- 
aya basins. In 1S74 the volume entering the low lands was greatly 
smaller ; but ou its passage it was largely re-enforced by freshets from 
all of the lower tributaries. Moreover, it spared the Tazoo district, and 
'orked ruin in the Tensas and Atchaf'alaya regions. Each flood was a 
~ standard of a distinctive class of overflows, and levees snfQcient 
restrain both would afford all reasonable protection to the country. 
The gauge records show that, in 1874, the date of maximum discharge 
ith perfected levees would have fallen between April 20 and May 10 ; 
anil that the wave from the Ohio would probably have encountered the 
niaximuiii contributions of the year from most of the lower tributaries. 
Tn other words, there would have been an unusual and most dangerous 
eoincidejice in floods throughout the entire .dluvial region. The first 
step is to decide what these several contribntious would have been from 
the daily gauge-records and notes contained in the appendices, and from 
jUifl known capacity of the rivers, as set forth in the Physics and By- 
IhHilics of the l^lississippi. 

i^Tiiere was no great flood — properly speaking — in the Artansas in 
174. The highest rise of the season occuiTed at Little Rock on April 
', being then reported as S feet below the high-water level of 1857, 
vbich, itself, was considerably below that in the latter part of March, 
1838, when the river stood 5 feet below its highest recorded stand, (1833,) 
3 feet below the great flopdmark of 1844, and I foot above that of 1867. 
In "White Biver there was a destructive overflow. The stream rose 
rapidly at Jaoksonport in the fetter part of February, and remained 
fluctuating at a high stage uulil, ou April 23, it culminated 1.78 feet 
below high water of 18(i7. It then fell slowly to low-water mark. The 
flood of 1858 in this river was probably at least equal to that of 1874 ; 
as it attained at Ues Arc, on April 10, a point only 1 foot below the 
great inundation of 1844. The want of exact comparative marks, how- 
ever, is much to be regretted. 

How, the combined flood-discharge of these two rivers in 1858 was 
actnally measured, aud found to be 160,000 cubic feet per prcornl. In 
1874 the above facts show that it must have been decidedly kw. ;ind its 
contributions to Ihii supposed flood-wave, with levees perteuted, will ac- 
cordingly be assumed at 130,000 cubic feet per second. 

The Yazoo Biver is next to be considered. Fortunately, Major Beu- 
yaurd succeeded in collecting valuable and accurate information resiiect- 
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ing it, wlaich is given in i'nll iu Appeiidis A, There was a great treshet 
in 1874, the largest on record, dne to rain-water alone. It calminated 
at Greenwood on April 23, at O.'i feet above the high-water mark of 1867, 
when the Yazoo Pass was open, and the Missisaippi was contributing a 
large volume to the discharge. 

The following considerations lead to an approximate estimate of the 
maximum rain-water contribntions of this tribntary in 1874 : 

An iDSpection of plate 1 will show that while the Mississippi remained 
after Maroh 20 sensibly at a stand at Lake Providence, it rose gradually 
at Vicksburg 3 feet, culminating on May 1-5. It theu began slowly to 
fall, and had declined over a foot before May 21, when the Mississippi 
ganges above began to indicate a marked reduction of discharge in the 
channel. But the crevasse- water, flowing through the swamps to the 
Yazoo Eiver, steadily increased in volume during this period, both from 
the formation of new and the enlarging of old breaks, (see list of 
crevasses.) Evidently, then, the ina-ease of Yazoo rain-water discharge, 
during the freshet of that river, mast have raised the Mississippi in full 
flood at Vieksburg 1.5 feet, which would .indicate its volume as about 
50,000 cubic feet, or, adding the usual rain-water drainage, say 90,000 
cubic feet, per second, of rain-water, quite independent of any returning 
crevasse-water, at the top of the Yazoo freshet. What the crevasse- 
water was, may he thus inferred. The combined rain and crevasse 
discharge from, the Yazoo, which raised the Mississippi, at Vieksburg, 
3 feet during the last three weeks of April, must, at its maximum, have 
equaled 110,000 cubic feet per second. Hence 110,000 — 90,000 = 
20,000 cubic feet per second, came from the crevasses on May 1, and this 
volume increased gradually for many days thereafter. 

These figures, althongh to a certain extent speculative, accord per- 
fectly with the following facts, and therefore merit confidence : In ISSS 
the contribution of the Yazoo Eiver at the top of the Mississippi Hood 
was accurately measured, and it proved to he 129,000 cubic feet per sec- 
ond, of which only 30,000 cubic feet was rain-water. The maximniu 
rain-water discharge of the Yazoo Eiver in its great April rise of 1858 
was measured, and was 70,000 cubic feet. The rain-fall at Vieksburg in 
1874 was, in March, 9.SG inches ; and in April 22.24 inches — amply suf- 
flcient to.account for so enormous a rain-water discharge from the Yazoo, 
which more than once before has, unsuspected, worked ruin upon the 
country below. 

We must, then, admit that the crest of the flood-wave, with perfected 
levees, would have received 90,000 cubic feet per second from this trib- 
utary. 

The Red River next claims attention. The daily gauge-records at 
Shreveport, Alexandria, Camden, ancf Trinity, in Appendix E, supply 
exact information, and prove that this tributary played a chief part in 
the flood in Lower Louisiana. 

At Shreveport, the river began rising in January, attained a high 
stage in the latter pact of March, culminated on April 29 to May 1, at 
a level only 2.S feet Ijelow high-water mark, (flood of 1849,) and then 
soon declined. 

At Alexandria the river rose steadily 23.4 feet between February 1 
and April 4, thus attaining a very high stage, which continued, with 
slight oscillations, until May 12, when the water rapidly subsided. 
The highest stand was on May S-10, but it did not vary more than 2 
feet from this level for fifty days. The highest mark was l.(i feet be- 
low that in 18(i6; but, unfortunately, the relative stand, as compared 
irjth fha^i'eat floo<ls of 1849, 1851, and 1853, is not reported. 
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In tbe Washita, the greatest flood on record occurred. Tlie river at 
Catudeu was very higli daring tbe whole of jVIarcli, and reached its 
bigbest point ou April 19, after wbicb it rapidly subsided, 

These facts show that there was a coincidence in tbe floods, although 
probably not in the waxitnnm discharges, of the lied and Washita Riv- 
ers ill 1874, and that their united contribution to the great flood-wave 
from the Ohio would have been very formidable had the levees been 
perfected. The data at baud do not justify a direct estimate of this 
volume iu cubic feet, but the following known facts give an approxima- 
tion. In 1851, the united maximum discharge of these rivers and their 
tributaries, accurately measured, was 220,000 cubic feet per second, and 
in 1858 it was 180,000 cubic feet per second, no crevasse-water in either 
case being infeludfid. These floods were the second and third, iu height, 
on record ; and the fact that in 1874 the Red River plantations above 
the influence of the Mississippi were not much damaged, does not indi- 
cate that tbe maximum discharge, even allowing for a greater volume 
from the Washita, exceeded, if indeed it equaled, the smaller of the 
two. However, to avoid uuderratiog the difiicnlties to be overcome, it 
will be assumed as equal ; that is, as 180,000 cubic feet per second. 

Kespacting the outlet bayous the following facts have been collected ; 
An official report of a commission of engineers to the governor of 
Louisiana, in 1S72, states that no material difference, either in depth or 
width, has occurred in the Atchafalaya in the past 22 years. This re- 
sult was reached by a comparison of actual surveys, which, repeated by 
the commission in 1873, led to the same conclusion, except that a very 
gradual abrasion of the channel and bank near the upper mouth was 
noted. These measurements, couflrming the restilts obtained iu ISoL 
and 1859 by the Mississippi survey, show that the discharge of tbe 
Atchafalaya at any given stand now may safely be estimated upon tbe 
same basis as in 1858. 

Bayou Plaquemine was closed iu the autumn of 1SC5, thus increasing 
the flood-discharge of the Mississippi below its mouth 35,000 cubic feet 
per second. Mr, G. W. K, Bayley states that this was necessary ou ae- 
cmunt of the rapid cutting iu holes of the blue-clay layer which pro- 
tects a deep sand stratum in the bed of the bayou, thus threatening an 
enormous enlargement of its capacity, and the consequent submergence 
of an extensive district. 

Bayou La Fourche remains unchanged in capacity as a relieving out- 
let of the Mississippi, 

The following table, based upon the foregoiug data, gives a compar- 
ative idea of the maximum volume which a. perfected levee system 
would have confined to the channel of the river, throughout the alluvial 
region, in the floods of 1858 ami 1874. The same allowance for chan- 
oel-flUing is made for both floods, as the absolute oscillation upon 
which this depends woujd probably have been equal in the two years. 
Although not claiming numerically the accuracy of similar tables in the 
Physics and Hydraulics of tbe Mississippi, these figures Sre based upon 
well-established facts, and the general conclusions to which they point 
can hardly be doubted. 
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Tlie tal;ile explains itself. It ia evident that leveea sufQeieut to ret 
strain the flood of 1838 woald Lave been ample to protect tbe country 
in 1S74, nearly as far down aa the mouth of Ked Eiver. Ilere and be- 
low they would probably have failed, and crevasses would have relieved 
the channel. Auother fact, moreover, must not be forgotten. The 
maximum discharge, with levees perfected, iu 1858, at Doualdsoaville 
and Carrollton, has been increased 31,000 cubic feet above the estimates 
and computations of tbe Physics and Hydraulics of the Mississippi, 
which were based on the supposition that Bayou Plaquemine would ba 
kept opeo. Ita closure, which has been allowed for in the foregoing 
table, has increased the flood -discharge below its mouth 35,000 cubic 
feet per secoud, a serious matter, involving an increase in the height of 
the levees throughout the whole region, amounting to G inches at New 
Orleans. 

Having tbns obtained a proper understanding of the formidable 
nature of the flood of 1874, it only remains to consider tbe phenomena 
actually presented below Helena. 

As already stated, the levees in Tunica County, Mississippi, resisted 
the flood, and those in Coahoma County broke so late that only locEd 
damage resulted. Bolivar County, less fortunate, suffered severely Cront 
arise in Arkansas and White Kivers in March, but by drawing off the sur- 
plus water from tbe Mississippi it aided in the saving of the rest of the Ta* 
zoo front; the Suuflower Valley was flooded from these breaks. As usual, 
the White Eiver swamps and Desha and Chicot Counties, Arkaasas,' 
were deeply flooded. 

The gauge at Vicksburg shows that the actual volume which reached 
the mouth of Tazoo Iti v«r by the bed of the Missiissippi did not probably at 
any time exceed 1,000,000 cubic feet per second. 

The chaunel-filUng in this part of the valley is very small as compared- 
with that above. Hence, it is evident that the amount discharged by 
crevasses below Helena and above Vicksburg must have nearly equaled 
1,100,000+130,000—1,000,000=290,000 cubic feet per second. The 
greater part of this volume, which is about double the flood- discharge of 
the Connecticut Eiver, passed through the crevasses in Carroll Parish, La., 
andovertheArkansaaliueintotheTensas bottom-lands ah'eady well filled 
by rain. Ee-enforced by dangerous additions from the crevasses below 
Vicksburg, it encountered near Trinity an extraordinary flood from the 
Washita, exceediogthatof 1828, and tbeuce poured onward in a huge wave 
to meet the flood of the Bed Biver at and near the mouth of the Black. 
What the result would have been cannot for a raomeutbedoubtful, even if 
the levees of Lower Louisiana had been intact, but they had already sue- 
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bud. Till) SL'a of water poured uiiresistuil iuto GniiKi Lake, tbiougli 
niid DeaivBiiyoti Atcharaltiyii, and tbrougli tlie Morgiiuza, Hlekey, aod 
otlier Binaller crevasses; iuto Lake Poiitcbartiaiii througU tlit great 
Bonuet Carre crevasse, aud iuto tlie La Foiirclie basiu and Saiut Ber- 
Lard Parisli tbrough the breaks below New Orleans. 

The immediate uause of the great Morganza ami ninkey erevassea — 
the most destructive of tlie year — was unusual. Tlie March rise of the 
Ohio had found all the lower tributaries swoUeu by local rains, and 
niider their couibiue<i influence the rise at Red River Landing was 
rapid. Uy April 15 the river then had attained a very high stage, when 
a widespread and extended raia storm occnvred. The downfall at Mem- 
phis on April 15 was 3,6 inches ; at Vicbsbnrgh ou the 15th and ICth it 
was 6.1 inches; at Baton Rouge on the lJ>tb and 16th it was 7.9 inches, 
jind at New Orleans on the 16th and 17th it was 0.6 inches. In oonse- 
<ltieuce of this stonn the Mississippi at lied River Landing rose C iuches 
iu twenty-four hours, and immediately the Point (Jonpee levees gave 
^vay. The suddeu full which ensued at points below was scarcely less 
tiuusnal, aud is well shown by the curves ou Plate I. 

The almost tropical rain storms which occur occasioually ou the Mis- 
sissippi have more direct influence than is generally supposed upon its 
local level. An iustance of the kiud came uuder the personal observa- 
tion of the writer, at Friar's Point, ou Mai-ch 13, ISfiG. There was a 
jfririous tempest at 4 p. m.. followed during the night by a literal deluge. 
J».t 9 a. m., on March 13, the river stood 5.2U feet below high water of 
:18G5, Laviug falleu 11.10 foot iu the preceding twelve hours. At H a. m. 
of March 14 it stood 5.00 feet below the same bench-mark, after having 
lallen nearl.\' au inch since daylight. So wind aft'ected these readings; 
and it is evident that the rain which fell ou the water-surface tempo- 
rarily raised the local level 4 or inches. Happeuiug at very high 
'vater, such a rise might well prove disastrous, as, indeed, the above 
I'acts show was the case in 1874 below Red River Landing. 

The overtlow of the Atchafalaya basiu was extreme iu this flood. 
IBayou Teche was dee|ily inundated from Saiut Martinsville down. At 
IBrashear City, on Berwick's Bay, ou April 19, the streets became im- 
liHssable. The water continued to rise, gaining 11 inches in the forty- 
eight hours eudiug April 25, thus reaching a point 4.2 feet above it« 
ordinary stand. Ou May 2 it was reported as only 1.6 feet below the 
~tlood-mark of 1S6T, aud it rose 0.5 foot after that date. This elevation, 
although ii.l feet below the high-water mark of 1828, was extraordinary 
ibr a f!o<)d of so short duration. Iu ISoO, when the numerous crevasses 
«outinued actively discharging for more than four mouths, the water at 
Brashear City rose only to a point alK)ut 3 feet below the level attained 
iu 1S28. 

The records of the citv surveys of New Orleans, kept at Magnolia 
street, on the new canal, show that the eft'eci of the Bonuet Carre cre- 
vasse was to raise Lake Poutcbartrain, suddenly, about 2 feet, be.gin- 
niug on April 17, and to keep it at this increased level for about tea 
days, wheu-it rapidly tiubsidetl nearly to its accustomed height. The 
crevasse at the same place iu 1871 produced a similar eft'eot. 

Evidently the facts recorded as to the overflow iu 18i"4 corroborate 
the infeiBuces derived from the foregoing analysis. 

The following discussion of the floods of 1862, 186S, and 1867 is largely 
taken from a report addressed by me to the Chief of bingiueers iu 18G9, 
ami published in Senate Miscellaneous Documeut No. 8, Forty-first 
Congress, first session : 
H. Ex. i:i7 4 
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FLOOD OK 1807. 

Ill some respects its origin was peculiar. The wiDter of lS(i6-'B7 
marked, throughout the southurn portion ot'^the Ohio Valley, by I 
nnufiual duwufnll of stiow and niiii ; while in the region drained b; t' 
Upper Mississippi nnd Lower Missonri the season was remarktUily (If 
A suddt!ii thaw with warm rains in February caused moderate floods i 
the Alleghany and MonongaheltiRivei's, andin the smaller tributaries < 
the Ohio heading near the main stream; andagreat flood, second only i 
the flood of I8u!j, in the Wabash. The combined etfect of those fresfai) 
was to eausc h, very sudden rise in the Ohio, which culminated at Loui 
ville on Febrnary 22, where it was only 8 feet below the high wutei>< 
1832; and at Caaeyville, below the mouth of the Wabash, on March] 
where it was half a foot above the high KateroflS32, the greatest of tl 
recorded floods at that locality. 

The same climatic influences extended over the valleys of the lUino 
ttiv*r and other soiitheaHtern tributaries of the Upper Mississippi, p» 
ducing a moderate freshet in the Mississippi at Saint Lonis. The ri 
there began on Febrnary 13, the river being 25.5 feet below the d 
directrix ; it culminated on February Ml, at 0.3 feet below this bene 
After remaining four days sensibly at a stand the river gradnally sa 
sided, until on March iil it was '21 feet below the ilirectrij. The fresh 
at Saint Louis was by no means a large one, being 16.0 feet below tl 
high water of 1844, and 13.6 feet below that of 1858; still, it is evident tl 
it almost exactly combined at Cabo with the February ri.se in the Ohj 
and thus did it« maximum of injury tti the alluvial I'egions. The dow 
fall at Saint Louis was i!.3 inches in January, 4.S inches in Febrau 
and 2.4 inches in March, showing a slight indication of the great Ve 
ruary rains, but none whatever of those in March. 

Buch was the condition of the rivers when, in March, a widesprei 
series of furious rain-storms occurred. The belt containing them fl 
tunded from the head-waters of the Washita and White Hi vers of Arka 
Has eastward across the States of Arkansas, Missouri, Kentucky, Te 
nessee, western North Carolina, and western Virginia ; but it was ia ti 
mountain region, where heads the Tennessee Eiver, that the greats 
deluge o<:curred. The downfall here was entirely beyond precedei 
raising the 1 eiinessee River at Ohattanooga, on March 11, 53 feet aboi 
low water, or 15.5 feet above any known water mark. With the CiM 
bcrlaiid, llni Kcnliicky, the Green, and, indeed, all the lower southet 
trilmliirirs iliwIiiiTying full floods into the Ohio before the February ris 
had iiiiil limn u. pass away, this sudden Tennessee River dood raised t) 
Luwiir Ohio lo the highest stand ever attained. Fortunately the ii 
luoiiHti wave found the Mississippi burdened only with the previous ria 
the Upper Mississippi, the Missouri, and the Arkansas all being loi 
The Wiishita, White, Saint Frifncis, and Yazoo Rivers were awolHl 
from thr siiiiic rains, bntprobably not sufliciently to produce much e" 
ii|iiiii tlir ;,'ii';il \\;i\v from the iJhio, which arrived rather too late I 
coiiii'idi' Willi llirir freshets. This flood in the Ohio was no less remark 
iihlo Iki' ihiriiiioiL than for extreue height — matters of equal import^Q 
in i'ir<'(-tiiig a flood ill an imiiieiisechannellikethat of the Lower Missic 
fiplii. I'lir tliirtytwo consecutive days, at (jinciunati, (Febniary 16 1 
Miinh III,) the mean channel-depth was 51.3 feet., the greatest bein^ 
55.H Ici't mill 67,3 feet, on February 22 and March 14 and 15, respec^ 
Ively, iiiid tlie least being 44.6 teet, on March 3 and 3. So long a cou*J 
thniauce at this stage is beyond precedent. 

lu order to facilitate the coufparison of this flood with that of 18aS, ll 
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hftve prepared tbe curves sbowii ou Plate I. It is much to be regiftted 
that HI) daily records for the lower river are available. 

At Oiiiro, ou February 1, the river was at an ordinary low-water stage, 

■the water-snrla«e reading 3.9 feet ou the gauge of tbe Cairo City Ooru- 

Ou the moniiiiK of the 2d it had tieguu to risij rapidly. The Feb- 

iry freshets in tne Upper Ohio enlininated at Louisville on February 

I, being eight feet below high water of 1832; that in the Wabash at 

Incenue^ on the same diite rising half a foot above all known water- 

irbu, and that in the Mississippi at Saint Loais ou February 21-2.J 

_ 12.6 feet below high water of 1.H5&. The combined effects of thesi? 

ts arrived at Cairo on March 1, bringing tbe river to a, stand at 

;t the level of the high water of 1S58, (0.2 foot above that level at 

foot of Twentieth street, and 0.3 foot below it near the junction of 

two rivers.) This rise of 36.7 feet in 23 days was unprecedented. 

river then gradually declined until, on March 8, it had fallen 0.9 

_it; it then again slowly swelled uutil, on March 21, it reached its 

^best stand, 1.4 feet above high water of 1858 and 0.1 foot above high 

of 1862, at the foot of Twentieth street, and 0.9 above the high 

of 1858, and 0,3 foot beij)w the high water of 1863, near the janu- 

of the two rivers. These discrepancies in flood-level must always 

expected at Cairo, unless the water-snrface is taken at the junction 

rtie two rivers. Thus, Mr. Hely, city engineer, reports that on March 

1867, he found the Ohio water to be 11.5 inches above that of the 

lieaippi at the north junction of the Cairo levees, the stations being 

feet apart. This second swell was, of coarse, due to the arrival of the 

ibined Upper Ohio, Cumberland, and Tennessee rise. After culini- 

" ig, the river at Cairo fell nearly as rapidly as it had risen. {Stje 

hat do these facts indicate respecting tbe masimnm discharge into 
bead of the alluvial region in the flood of 1807 1 This discharge 
lainly have occurred late in Febniari/jjust before thejirst sweli cul- 
I, for the conditions at Red River Lauding in 1851 were repeated iu 
sfeoond rise. The height attained in the first swell was not quite 
* to the high-water level of 1858; but, since the rise was longer 
lore rapid, it will not be safe to estimate the discharge at Cairo at 
amount than it was in that year, which, accurately measured, was 
tjOOO cubic feet per secotid. Since there was no overflow into the 
^ Francis bottom between Cape (iiranleau and Cairo iu 1867, this 
.nt represents the whole of the maximum volume poured into 
allnvial region near its head in that year. In 1S58, at the date 
laximum discharge at Cairo, 35,000 cubic feet per second were pass- 
, throngh Cape Girardeau Inlet, and 20,000 cubic feet over the banks 
iVeen Commerce Bluffs and Cairo — giving a total maximum discharge 
> the alluvial region of 1,475,000 cubic feet per second, or 55,000 
lie feet more than in 1867. 
'ithont claiming exact accnriicy for this estimate of the maximum 
fme to be kept in the channel in 1867 by a perfected levee system, it 
i^Hrdly possible that any error equaling 55,000 cubic feet per second 
B exist in it. Clearly, then, levees computed for the flood of 1858 
ittld have restrained that of 18fi7, at lea.st as far as the moutli of the 
tributary below the Ohio. To this point, Helena, we may there 
turn our attention. 
At Helena the first rise culminated about March 14, standing one foot 
'ove bigh water of 1858, and 0.8 foot below high water of 1862. The 
'er then subsided about 0,3 foot, but again swelled to its higlii-st 
lut during the year on April 1, being then 0.2 foot above the mark of 
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tbe firMt rise. lu the iiuxt 20 i]iiys it gradually sub^iled iiboiil five fvai, 
remaiued steadily at this luvel for tbree wteka, aud then fell rapidly. 
(See iilate, both Helena and Friiir's Point.) 

Theee facts strongly confirm the iuft'renpe derived from tbe Cairo 
records, that tbe maximum discharge in 1SG7 wan materially les» tbaii in 
1858. In tbe latter flood the highest water was due to tbe immensQ 
wave wbich poured through the iSaint Francis bottom-lands intx) the 
river, already swelling with water from above. This sudden infiox, 
eomliined with the iirevious breaking of several immense crevaeseB 
immediately below Helena, lowered tbe actual bigh-water mark anoma- 
lonsly about 3.3 feet. (See page 400 Physics and Hydraulics of th© 
Mississippi.) Jn 18(i7 the records indicate no such influences. Th«; 
Saint Francis Giver in 1S5S was contributing 30,000 cubic feet peC' 
second of rain-water to the Mississippi at tbe time when tbe great 
wave, if restraiued to tbe channel, would have passed ; and there is do 
reason for estimating a larger supply in 18fi7. Hence, hail no anoma- 
lous influence lowered tbe high water of 1858 at this locality, the river 
would have riseu 3.:i—I.0— say two feet above tbe level attiiiiietl in 1807. 
But tbe actual maximum discharge in 1858 was 1,334,000 cubic; feet per 
second; two feet lower, it would normally be aboot l,23i,000 cubio 
I'eet per second, which was probably the maximum discharge in 1897^ 
Hence, for the volume in ISfiT, lost into the swamps and absoibed in; 
tilling the bed of tbe river between Cairo and Helena, as the wave-oreat 
swept down, we have l,4!iO,000—l ,234,000=186,000 cubic feet per 
second. Tbe actually meaitured amount of chaDnel-absori>tiou between 
these two jioints iu tbe March rise of 1858 was 140,000 cubic feet pra 
second, (see page 341) Physics and Hydraulics of the Mississippi.) Ad^ 
mitting an equal amount in 1867, we still have 46,000 cubic feet pel 
second for tbe excess of crevasse losses over the receipts from tbl 
Bwamp-draiiis near Helena, a result entirely pmbable. Id fine, tben^^ 
the conclusion reached from the Cairo records, that the head of the 
alluvial region received about 55,000 cubic feet per second less water at 
Uie dat£ of maximum discbarge in 1807 than at the same time iu 1858, !S' 
confirujed by all the facts noted at Helena. 

Tbe next point wherean accession to tbe flood- wave could havcoccurre^ 
is Napoleon, just below the joint mouths of tbe Arkansas and Whit4 
Kivers. The oscillations at Beulab (see plate) represent very uearly tbow 
which must have occurred at this locality. Un fortunately the cut-of 
which was made here in 1863 renders it impossible to apply a oloat 
analysis to tbe wat+r-marks of tbe two floods. It is a matter of recor^ 
that there was a moderate freshet iu both of the tributaries (particularl| 
in White River) in March, 1807, but that at tbe date of highest watei 
at Napoleon, (April 3,) tbecurreut of the Arkansas was almost checked foB 
53 miles above its moutb, by back-water from the Mississippi. In 1858 thQ 
maximum flood-wave, ifconfinedtothe channel, would havereceivedabon^ 
611,000 cubic feet per second from these two tributaries, making its vol* 
□ine 197,000 cubic feet per second larger than tbe actual maximum dis- 
charge. Starting with 55,000 cubic feet per second less, aud being much 
more depleted on its passage by tbe necessity of tilling a comparatively ( 
empty channel, the flood-wave of 1867, if confined by levees, would have 
required immense contributions from tbe Arkansas and White Kivers to 
raise its volume to that of 1858 at Kapoleon. Such contributions we 
know, frum tbe recorded facts, it could not have received. Indee<l there 1 
is little doubt thatits maximum discharge would have fallen sbtut of that I 
of 1858 from 50,000 to 100,000 cubic feet per second at Napoleou. By | 
uo possibility could it have equaled that flood. I 
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icksburgr, below tlie mouth of tbe next tributary, Yazoo Eiver, is uow 

to be considered, Tlie two iiut-offa receutly made in tbia vicinity, Terra- 
pin neck ill Marcb, IfiCC, and the Davis cutoff in February, 1867, render 
any close a,naly8is of this fiood by studying tbe water-marks impossible. 
There are indications that, at tlie date of highest water, tbe Yazoo Eiver 
was discharging a considerable volume, the supply probably consisting, 
as is usually the case, largely of water returning from the swamps. In 
1858 the great flood- wave, if confined to the channel, would have received 
about 30,0110 cubic feet per second of rain-water from this tributary, and 
tlie facis reported do not lead to the conclusion that this contribntion 
would have been much, if any, exceeded in 18G7. Certainly any possi- 
ble excess would have fallen far short of the amounts required to produce 
an equality of discharge in tbe floods. 

In Ited Kiver there was a considerable flood in June, and probably a 
moderate risein March, due cbiofiy to contributions from Washita Iliver. 
Precise facts, however, bave not been secured respecting this tributary, 
which is the last that enters the Mississippi. 

Tbe Atcbafalnya basin was deeply flooded through a break in the 
grand levee near Morganza. The Teche country was under water, and 
at Brasht'Jir City the flood-mark was one of the highest on record, being 
only 1.0 foot below high water of 1828. 

In flue, then, the information collected respecting the flood of 1867 
renders it certain that a thorough levee system, based upon the flood of 
1858, would bave been amply suflieieiit to protect the whole alluvial 
regit m from overflow. At no point would the water have risen to within 
1 or 2 feet of the mark which would bave been left by tbe flood of 1858 
had it been strictly contined to the channel. Yet the actual water-mark 
of 18(>7 was, in general, a little higher than that of 1858. This apparent 
discrepancy is easily understood wUen it is remembered that there has 
never yet been a high-water mark not lowered by crevasses discharging 
into the swamps, tbe amount of the lowering varying greatly with the 
locality and with the peculiar conditions of the flood. The more perfect 
state of the levees in 185S kept the swamps comparatively empty early 
in the season, and thus left a reservoir wbtch, when they broke, at date 
of maximum discharge, served to reduce the high-water mark more than 
was the case in 1867, the swamps having been early filled in that year. 
No more palpable error can therefore be committed than to attempt to 
estimate the relative difficulty of restraining different floods to the 
channel by simply comparing their actual water-marks. It is only by 
an analysis like tbe preceding that any well-grounded opinion can be 
tbimed upon such a matter. 
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FLOOD OF 18G.5. 



lecurring just at the close of the war, no facts have been preserved 
m which to base a close analysis of this flood. The fbregtiing table 
exhibits how its water-marks compare with those of 18.58. Kising to a 
less level at Cairo by 1.6 feet, there is no probability that the flood of 
1865 equaled that, or even the flood of 1867, in maximum discharge 
into tbe bead of tbe alluvial region, upon which, of course, the difficulty 
of restraining floods primarily depend.i. 

The daily oscillations at Cairo and at New Orleans, tbe former recorded 
by the engineers of the Cairo City Company, and the latter by Mr. Bay- 
l«y, are represented upon the accompanying Plate I. They give a good 
general idea of the flood, which seems to l3e remarkable for ducatvoa. 
rather than for extreme volume of masimmu 4\ftft\ia.t^ft. K^i^yivi^'Cs-'t. 
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pi'iliciples aud table given iijtoii jiage Io3, Pbysics aud Hydraulics of tbe 
MiamHHippi, to tha New Orleauti eiirve, the total auiiiial discbargO' there 
ill the river-year, November 1, 1S64, tn Octotwr 31, 1S65, is tViund to be 
2O,7SS,0IKI,ltUO,(>UO cubic Teet, much Ittvi thau Ihat iittual in great flood- 
years, (aboLit27,00U,0UU,0(iy,(H>0of cubic tfeft.) 

The facts collected respecting the action of tiie chief trilmtaries are 
meager. Thertt was a great tliNxl of the Upper Ohio in the middle o( 
March, which, at and above Cincinnati, seems to have eomiiared favor- 
ably with those of ISfiiiand 18G7. It probably reLtived relatively aio&U 
contrihntious from the Wabash, the Oumberlaud, and Tennessee, for at 
Cairo itB height wns uiateriaily less. There was no gnat UotMl in that 
yenr in the Upper MisaiHsippi or the IMisisouri, since the record at Saint 
Louis shows that the river there hardly ro»e above ordhiary staerea ia 
any month except iu the latter part of July and August, when a little 
freshet occurred, causing the river for about live weeks to average 
feet above its usual stage at that season. Ko records of imy flood la the 
Arkansas or White River are iu my possession, hut they are too defec- 
tive to render it certain that none occurred. In Upper lied Rivera 
freshet in Jane is mentioned, and the fact is recorded that, at the mouth 
of Cayou Tensas, the fiood rose 1.8 feet above all previous marks, a eir- 
cumstanceuo doubt explained by the immense crevasses in Can-oil aiuL 
Madison Parishes. It is also a matter of record that Bayou Tech» 
overflowed its banks iu low places as far ap as Franklin, and that th» 
water at Brashear City, on Berwick's Bay, was very high. These faets^ 
due also to crevassea, probably explaiu the small anuual discharge . 
Hew Orleans as compared with other flood-years. 

In tine, then, we may confidently place the overflow of 1865 iu tl 
second class of great floods in which the maxiuium discharge with pt 
fJBcted levees would have fallen far short of that quantity in 1S5S,' 
eveu in 1S67. 

FLOOD (.IF 1802, 

Beyond a doubt this was one of the greatest Hoods wliich ever oc- 
curred upon the Mississippi, atid it is extremely to be regretted thai 
the war raging at the time has so obliterated all records that it i 
always remain classed with the traditional overflows of 1(^15 and 18! 
respecting which we do not possess the data to itermit a close aualyth 
compiirisou with the standard flood of 1858. Even the engineers of (I 
Cairo City property, whose daily river-records have done so much fi} 
the jtroper understanding of the hydraulics of the Mississippi, failed t 
record the history of this flood, only preserving its e.^trerae high-wat^ 
level, (attained on May 2,) to remain a standing subject of perplexil^ 
speculation for future students of the river. :( 

We know that there was a very great flood in the Ohio River at Ofcfc 
cinnatl, and also iu the Cnmberland River, some time in the spring<H 
1862, and a destructive overflow in the Wabash in February. Thet^ 
was also a moderate flood in the Mississippi at Saint Louis, which be^a 
to rise on March 12, from a stand 20 feet below the city directrix, and 
culminated on April "£6 at 2.4 feet below that bench. It then gradually'' 
subsided until, on June 9, it stood 15 feet below the directrix, ft 
remained above and within two feet of this level until July 26, when it 
slowly subsided to the usual low-water stage, (about 25 feet below tl 
directrix.) 

At Cairo, the highest water occurred on May 2, and was 1.2 feet al 
the high water of 1S58. Its date evidently corresponds to that of 
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freshet at Saint Louis ; bat this freubet, 5.7 feet below tlie liigli water of 
1858, could only have produced such a rise at Cairo by combiDing with 
the preat Ohio flood. How did these freshets raeetf If, as was the case 
ill 1858. they united so exactly at Cairo as to raise the river uuiformly 
for the last 8 or 10 feet np to high-water mark without any iuteriuediate 
etatid or slight fall like that at Ked Kiver Lauding iu l&^l, or at Cairo in 
1867, tlien the mssimuni discharge must have exceeded that of 1858 by 
About 50,000 cubic feet per second. But even supposiug this to have 
Iseen the case, it is very certain that a flood 5.7 feet below that of 1858 
alt Saint Louis could not have risen nearly so high at Cape Girardeau, and 
t.beuce to Cairo ; and hence could not have lost the 55,000 cubic feet per 
second, oranylargepartof It, into the Saiut Francis bottom-lands. Va- 
■cler DO supposition, then, could the flood of LSfiS have discharged a larger 
^rolnnie into the head of the alluvial region than the flood of 1858. If, 
«s in ISUi, there was a slight recession at Cairo just before the extreme 
bigh-water luark was attained, due to a slight want of coincidence iu 
the floods of the two rivers, it is probable that, as in that year, the maxi- 
mnm volnraecoDtributed to the alluvial region fell short of the discharge 
ill 1853 by perhaps 50,000 cubic feet per second. The want of recorded 
i'acts at Cairo must always leave this a matter of doubt, and the most 
xinfavorable theory must therefore be ado]ited, namely, that the two 
Hoods were equal iu maximum discharge iuto the head of the alluvial 
region, (1,475,000 cubic feet per second.) 

Between Cape Girardeau and Kapoleon, theu, we may safely consider 
that le\'ees raised to the grade required to retain the flood of 185S would 
have been severely taxed in 1862, but that they would have been sufft- 
«ient. The only supposable conditions to cause their failure would be 
that the flood-wave had found the lower river more full than it was iu 
1858, wtiicli, under the conditions of the latter flood, would be extremely 
improbable. 

At Napoleon the flood-wave iu 1863 received a moderate freshet from 
the Arkansas, and probably from the White River also. This is estab- 
lished not only by the records, bnt also by the recorded date of high 
water, April 20. It is plain thiit the Arkansas flood was the earlier of 
the two; and very possibly if the river had been confined by levees no 
dangerous coincidence would have occurred. In the condition of the 
records, however, this must always remain a matter of doubt. 
Itisbelieved that there was no flood in the Yazoo or Bed Biversatdate 
^^^:liigh water iu 1SG2, (except water returuicg from the swamps,) but 
^^^n records are too defective to render this certain. 
^^Kn fine, then, as already stated, the flood of 1862 must probably always 
^^Kiaiu a source of anxious perplexity to engineers having the direction 
^^OT the levee system of the Mississippi. The actual high- water marks of 
that year generally exceed those of any other by several inches, (see 
table already given ;) but, as fully explained above, this proves absolutely 
nothing respecting the relative diflicalty of restraining these floods had 
the levee system been perfected at their date. In my judgmeut, the 
only conclusion which the facts will warrant is that the two floods were 
essentially equal iu the strain to which they would have subjected a gen- 
eral levee system. 

PROPEB HEIGHTS OF LEVEES. 

E foregoing discussiou renders it reasonably certain that, during 

B sixteen years which have elapsed since 1858, only three high waters 

e occupred which would have tested a proper a^9S,eMi(A\fc'j^'»>''wi^s& 
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on tbat flooil, via : tbose of 1862, 1867, and 1874 ; tbat iu the last only 
have wereasoti to believe that the embaakmeuts wonW have failed in any 
part of the valley ; and, finally, tbat even in 1874 tbey would have been 
amply sufficient for all points abovetheinfluenceof lied Kiver. While, 
therefore, the so frequent recurrence of these great tloods imperatively, 
forbids any reduction in the height of the levees recommended in thft' 
Physics and Hydraulics of the Mississippi, the recent history of the 
river shows them to be snflicient tor the entire region above Natchi 

For points below Natchez, the table already given, of the maxi: 
discharge which would have occurred in 1874, had the river been 
fined to its bed by a, perlected levee system, has received the name 
mathematical analysis as was employed in the similar discussions of the 
Physics and Hydraulics of the Mississippi, where the methods are BO 
fnlly explained as to reqnire no notice here. The resulting flood-heights, 
estimated above the high-water level of 1858, are, for Ked River land- 
ing, 4.7feet; for Baton Eouge, 3.7 feet; for Donaldsonville, 3.7 feet; torn 
CarroltoD, 3.5 feet. 

Oombiniug, then, the computations for the floods of 185S and 1871, we 
have the following result for the proper heiglits of the levees tbrongh- 
oat the alluvial region : 

"Near the mouth of the Ohio, they should be made about three fee6 
above the actual high-water level of 1858, which has been selected 
the plane of reference, because more unvarying than the .surface of th» 
ground. The height above this level should be gradually increased 
to about 7 feet at Osceola ;' thence to Helena, the latter height should 
be maintained; thence to Island 71, the height should be gradually 
increased to 10 feet ; thence to the vicinity of Napoleon, it may be grad*. 
ually reduced to 8 feet ; thence to Lake Providence, it must be gradtM 
ally increased to 11 feet; thence to the mouth of the Yazoo, it may bti 
gradually reduced to 6 feet, and it should be thus maintained to 
Natchez." 

From Natchez to Ked River Lauding, the height of the levees aboT« 
the flood-plane of 1858 mnst be gradually increased to 7 feet ; thenc* 
to Baton Rouge, it may be gradually reduced to 5 feet: thence to Doo' 
aldsonville, it must retain this height of 5 feet. At Oarrollton, 4.7 feefi 
will suffice; with reductions, proportioned to the range between high 
and low water mark, for points below. These figures are exclusive of 
settling, and allow about one foot for safety, above the computed 
height. 

Respect f-iillv submitted. 

nE>'RY L. ABBOT, 

Member of Ike Ciimininitimi. 



CHAPTER II. 

LEVEES IN THE STATES OF MISSOURI AND ARKANSAS. 
]!v Com MISSION Eli Jackson E. Sickels. 
Little data showing the present condition of the levees iu the States 
of Missoui'i and Arkansas, on the Mississiiipi River, could be obtained 
from the official records in these States. Hence a thorough reconnais- 
sance, necessarily rapid, was made, the results of which are presented. 
This extended from the bluffs at Commerce, which is at the head of the 
alluvial region, to the Louisiana line, comprehending, also, ^n examiua- 
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tion of the levees on tbe sontL baiik of the Arkansas lliver, below 
Aulmrn. 

The levee system begins about five miles below Commerce. Between 
this |)oint and New Madrid, seventy -three miles, tbe length of the breaks 
and gaps in the levee is thirty-two and one-half miles. From a point 
opposite the lower end of Island No. 8 to New Madrid, I snggest the 
abandonment of the old line of levee. Very little of the levee remains, 
.and the rapid caving of the banks in the bends above and below 
^iQiialdBou^s Point makes an interior line advisable, throwing this point 
tateide of the levee. From New Madrid to the boundary-line between 
UBSonri aad Arkansas, a distance of fifty-fonr and one half miles, the 
^ laks and gsipa iu the levee amount to thirty and one-half miles. Be- 
kreen New Madrid Hud Point Pleasant, ten miles, the formation is 
wloTial, and is from 10 to 16 feet above overflow. Just below Point 
_^J?lea8ant, the banks of the river again become submerged, and the 
"^escaping floods of the Mississippi drain westward into Che valley of the 
frSaint Francis. The bank at Little Cypress Bend, Ave miles below Point 
f leasFtnt, is caving seriously at the npperend of the bend, and has reached 
liack to Cushion Lake. In Prairie Bend, opposite G-ayoso, the bank is also 
caving rapidly ; hence an interior line was examined, passing to the 
^vest of Cusbion and Big Lakes, and joining tbe old levee about one mile 
l>6low Gayoso. Tliia line would place outside of the levee about 10,000 
fiures of laud, of which ouly a small portion is cultivated. More thor- 
ough esaminatious, however, may show a line for the levee nearer the 
a-iver, and promising reasonable permanency. 

The levees in Missoui'i are built with slopes of about Ave to one, and 
lave a crown of from 6 to S feet. To complete the levees to the Arkan- 
sas line, tilling the breaks and gaps and building, tbe levees on the new 
iK-ontes indicated will require 800,000 cubic yards of embankment. 

Between the State line and Osceola, thirty-two miles, about two-thirds 
«)fthe levee remains. Excepting a very small percentage this is snGB.- 
«3iently distant from rhe river to form a i)art of a more permanent system. 
IBetween these points the river is exceedingly direct, and the banks are 
«aviiig ouly in the bends opposite Backer's Point and Island 30. 

Between Osceola and Mrs. Lanier's, distant by direct line twelve and 
SI half miles, along the outer curve of the bends, tbe levee is i)ractically 
^oue. In view, therefore, of the small portion of existing levees which 
_,-M;ould be utilized and the rapid caving of tbe banks on this portion of 
"■' e river, two interior lines were examined. The first of these leaves 
e river at Captain Brwin's, four miles below Osceola, and crosses the 
BCk opposite Fort Pillow, to Lanier's, three and a half miles. The dis- 
mce ajound the point is nine miles. The second interior line leaves 
^e river, at the Nodina place, two and aquarter miles below Lanier'^, and 
'jrosses the narrow neck opposite Bandolph to Mrs. Lanier's, two and a 
Mlf miles. A considerable portion of this line is above overflow. The 
Wance around the bend is Ufteen miles. The land thus exposed to 
iwrflow is mostly swamp. At Shaneeville, opposite Island 37, there 
B four miles of high land from C to 8 feet above oveiflow. Between 
Hrs. Lanier's and Hopefield, opposite Memphis, twenty-sis miles of 
Tvee embankments, amounting to fortj-flve per cent, of the whole dis- 
mce, will be required. 
■From Bopefield to tbe Saint Francis River, 70J miles, about 39J miles 
of levee remain which could be made part of a new line. This contem- 
plates, however, a line two miles in length, crossing the neck between 
Council and Walnut Bends. Tbe distance around tbe point is 8 miles :, 
and the recent cut-off at Uonncil Bend, wbicb seniXft \.\\fc (wrtc^X tosiwdiN:^ 
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iiKtiiiint tliii point, the bauk of wbiuli is caving raindly, saggests the in- 
U"rl<»r liiii". 

I'm tlio liigli lau(l»Ht Ileleiia and tbo lower end of Laconia circle, 
♦HI mllc", iilxmt 11' iiiilflH of luvew will be reqaired. This will include the 
biiiulli III li'\<'(' Oil a line 2^ nules across the neck opposite Island 66. 
''unNldiTiiliiins xiitillai' to those already presented in other like cases sag- 

A III II I'll, oil lilt' nmilli hank of the Arkansas Kiver, 56 luilea above the 
niiMiMi, Ih tlic iKiliit wliich is the limit of the inflaence of tfae back-water 
tif |,hi< MiHHJHHij)|ii lit itHhighesttiood, andis the point, approximately, at 
whiiili I lio ii-^ I't' Hynli^nt may properly terminate. Betweea Auburn aud 
Itt'd l''iii'l>, -T iiiili'K, Ihe breaks and gaps will amount to } mile. Between 
Iti'd l<'iiil> mill Nii[iol(-()ii,at tbe uioutb of the Arkansas River, the breaks 
HridKiiJ"'' liiMiiKu 'i'K' going behind Lake Jefferson, will require? uiiles of 
Itivi-'i ; iiiohI III iliJH will consist of very high embankment. 

Hon til 111 nil Nn|i')Ii'on to Cypress Bend, following the old line of levee, 
UJl nillii«i llir livni is virtually gone. Considering the length and cost 
nt till' liMi' ii*i|iiirii] between Red Fork and Cypress Bend, and the in- 
HniHiilv 'il liirun [mrtioiiH of the existing levee owing to its proximity to 
fllM rIvKi' lit IJiii leaving bends, it may be fonud advisable to adopt an 
llilittlor Iltic. Hncli a line may be traced from tbe town of Red Fork, 
fulitiWliid llic high ground along Ked Fork Bayou, to the line of tbe 
fjjttlii lliii-k, i'ine Bluff and New Orleans Railroad, 5 miles. Thence 
tllKlfllltf tlliit company's road-bed a levee to Cypress Bend, on the Min- 
Nll»>ll<l>i Jtlver, diatance IT miles. Such a location would, however, 
Al|{i(Wti II liirge urea to inundation, and it is contemplated only as a 
|iiiluiM>t(' ['XpiiilieMl. 

\Hvu\ l'>|iii'Hn Iti'iiit tx) the T^uisianaline, 68 miles, the length of the 
tilrilliH iiiid unyn in ijljj miles. In the bend below Uaines's Landing and 
ill |.||ii iii'iid ;iliiiu' Ijiinii the banks are steadily caving; also below Lnna 
Hlld 111 ilir III II. I iij>|>i>siii^ Island Si. Two back lines were therefore 

|i*)iniliii 'I I ■' '": ImIiIi- nf the levee — Point Comfort and Point Chi- 

imi- (If |.:.iJii I" I Hi- 11 liii'sc bends. The aggregate length of these 

Iilii|iii'iiU mil iK'i ]iiii'yup< Ij miles. The length of the line<followingtbe 
iii||ili<i<l llniiin in^l iiiik-n, on which only abontTmiles of levee remain. 
'I'lir liilliMiiiiu tubh' k'^'*"* iu detail the breaks and gaps in the exist- 
I I III! west bauk of the Mississippi from Commero^ 
lid on the south buukof the Arkausas&ora 
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Tabularitalement tkoi^ngtlie hreatt and gapi, ^■c— Continued. 



t 


» 


ReuarkB. 


9,000 
9,000 


f 


Opposite Cairo. 

Opposite iBland Number I. 


5,000 
8,000 
1,700 

500 
15,000 

400 


s 

8 


jAboTeHnuter'aLan.ling. 
Oppo>,iteI»laml Number 4. 
"Below LiiottB Beud. <Iuterior line.) 
Above IflluuilNumbiirfi. 


21,000 
100 
300 
10,500 
1,000 
1,000 

5,aoo 


1 

25 
13 

3 
3 


Above Island Nimibci' 8. (Interior Mm.) 
Bayou Saint James. 
Dry BujoQ. 

[opposite lelaud Niimbei' 8. 

Interior line to New Madrid, north and west of Hnbbard Lake. 


13,400 

80,800 

100 

ao,ooo 

'■z 

14,000 
3, SCO 
6,000 


8 
3 
25 
1 

■r 

s 

4 
3 


hnlerior line to New Madrid, north and west of Hnbbard Lak»- 
i Saiot Jobn'H Bajoa. 

[interior line from Port Pleasant to Canitheravillo, west o( Big 
[ Luke and Bayon — west of Qajosu. 


800 
7,600 


4 
3 


JOppoBit«'LlDnoodBar. 


300 
300 


? 


J Opposite Island Number 16. 


100 


a 


Head of IsLiDd Number ja 


soo 

1,700 


2 
2i 


' Opp..site Wand Number Id. 


200 
5.000 
100 
13,000 
6,000 
84,000 
100 


15* 
4 

15 

6 

3i 
15 


Half-Moon Bayou. 

^BeJow Cottonwood Point— Pemiscot Bayon 


Head of Island Number 21. 
1 Oppo«te Island Number 2L 


81,500 


4 


AbovtIslaud Number 25. 


300 
390 


5 
5 


1 Opposite Island Number 25. 


«.«« 


6 


1 


120 
300 


7 

5 


i Opposite Island Number 36. 


300 

lOG 
2,700 


20 
4 


Mill Bayou, 
Below Mill Bayon. 


'■Z 


2 
3 


J Opposite Island Number :iO. 


■'•US 


4 
5 


Across Neck, opposite Flower Island 


1,400 
7,800 


3 
3 


1 Across Neck, below Island Number 34. 


36,300 

5,500 

1,500 

600 


3 

i* 

5 


Opposite Island Number 35. 
^Opposite Dean's Island. 


200 
3,500 


4 

41 


1 Opposite Island Number 37. 


150 


20 


Old Biver Bayou, below Plumb Island 
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Tabular etatenent thoieing the irtaki anigapt, ^o.— Con tinned . 



li 


m 


E.„„i. 


^.2 


i-= 




100 


3 


^Op[Misite Brandjwliie Benil, (slougb.) 


30,000 


4 


2,500 

100 

fi,000 


21 


2* 


J 


lOU 


10 


Fogleman'8 Bayou. 


100 
100 


15 
15 


1 BayoQ at Mound City. 


16,000 


4 


Above nopefieltl. 


50 


10 




100 


VI 


VOppositeVicc-PresJcleafs Island. 


:«io 






1,000 
5,500 


'A 

4 


J OpiKisite lower emi of President's lalanil. 


70 


12 


Merryweathec's. 


150 


4 




5,000 


!H 


Scanlin-9. 


7,500 


2I 


Below Scanlin's. 


100 


6 




soo 


2i 




200 
2,500 


3 

a 


Oppoaite Cat Island. 


6,500 


ai 




150 


G 




100 


20 


Lost River llayou. 


300 


4 




9,000 


3* 


^ 


9,800 
7,800 


iS* 


lopposito Blue's Point, 


3,500 


1* 


J 


7,000 


i 


Above Bledsoe's. 


100 


20 


Bayou at Bledsoe's. 


21,000 
70 


i;t 


1 Council Bend. 


1,000 


4 


Below Hamlin's. 


11,000 


3 


Across neck, opposite out -oil' to Walnut Bend. 


EGO 


3 


WalnntBend. 


1,500 


4i 


Above £aint Francis Island. 


1,200 


8 


Port Peony. 


150 


35 


Old Town Bayon. 


700 

SOO 


7 

■6 


1 Six miles below Old Town Bayon. 


1,700 


r. 


Foot of Island Number G3. 


7,000 


6 


Below Island NnmberKi. 


17,500 


5 


Opposite Island Number 65. 


10, MO 


4 


Mrs. Offlfs. 


S6 500 


5 


Opposite Islands Nuniliers 07 and 08. 


600 


5 


Kapoleon CrovaBae of lff74. 


"'SSS 


5 




13,000 
15,000 


4 


> Between Napoleon and Cypress Creek. 


3:000 


6 


J 


400 

1.000 

400 

28,000 

500 


13 
f> 

12 
6 
5 


Great Cypress Bayou. 


>Between Chicot City and Cypress Creek. 


AlliKAtor BavoQ. 


300 


4 


Crevasse at Chicot City. 


ISO 


9 


Opposite lower end of Island Number 7i). 


ISO 
200 


6 
4 


1 Below Eunice. 
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TabtUay ilalemtal ihowing the breaks and sa;is, i(c. — ContiooBd. 



p 


!H 


Heiiu.rks, 




E 


8 
6 


1 







9 
& 
2 


Above iBlarid Nnmbei 8-J. 







1 

a 

■■n 

8 
3A 
1-3 

a 




1 Beluw Island N.iaiLev 33. 




DO 
DO 


One mile above Lnna. 

Gap between beuris, tliroviiDf; out Point Cliiciif.. 

OppoBite Island Number -1. WLL-ky Cbuto B^j-ob. 

0|>positB lalaml Nooibw s.|. 

Aniericnn liuud. 







6 






I 


5 

*i 
3 

7 

^ 


Just below laliiiKl Suiubei f^. 










a 


fEatt of Willow Lake, fromSterIiugwoiI.il. 




I 


One mile from Loniaiana line. * m il„ Uv I', if i ei 
Oue-balfmile from Lonisianalme. i ^'"'l" '•> L-'t"! Sta 


^■«S"iiI>oat. 


i 


7 


.UIKANSAS niVKIi. 




I 


6 

e 

4 


Bayou iiud ereinsees at aod near lied Fork. 
V Oppotile Boacmary Laudiii<;. 




9 


4 
2 
5 
4 
4 


AcrosH Botlin's Benil. 


1 


>. 


^Aronnd Lake JefferHou, south side. 


1 


• 


Near road to Napoleon, creTasee of 1H67. 






kiiDniiDg o|i precudJDg details, it appears tliat tlie aggregate lengtb. 
nJereesiu tbe States of Missouri aud ArkaoBas along the Mississippi,' 
Ihd on tlie souHi bank of the Arkansas extending up to Aubnrn, is ' 
395J miles. Tbe aggregate length of breaks and gaps is 192 miles, 

III order to determine what measure of permanence eonld be secured 
to levees placed at reasonable distaucea from the river, every eCort was 
made to ascertain accurately the annual rate of caving in the worst 
bends. The data on this point must be taken simply as a close approx- 
imation, for only in a few instances are they the result of exact meas- 
urement. 

)■)( States of Mismuri and 



From Greenfield's Landing to Ohio City, opposite Cairo, caving rap- 
idly. Bird's Island entirely gone. Tlie current sets hard against the 
shore. 
^ At Prickett's, in bend above Belmont, caving a\o'w\^'. 



C2 AI,LUVI.\L EAHIN OP THE MISHISSIITI ElVEE. 

Il Lucaa'a bonil, opposite laland No. 4, caviiiK 100 feet annually. 

In beud, opposite lalaud So. 8, caving alowly. 

In l>end,Ju8t below Isliind bfo. 8, caves from 50 to 75 feet annually. 

In New Madrid Bend, caves 50 feet annually. 

Jnst below Point Pleasant, caves 25 feet annually. 

In Little Cypress Bend, above Island No. li, Las caved nearly one 
mile within 20 years. 

OpiTOsite Gayoso, caving from 2.'j to 40 feet annually. 

OppoNite lower end Island No. 18, caves slowly. 

At Craighead's, ten inilea below Osceola, caves 150 feet annually. 

Opposite Island No. 40, caves from 100 to 150 feet annually- 
Just above Hopefiekl, opposite Mempliis, caves from 100 tn 125 feet 
annually. 

At Grayson's, opposite lower end Vice-Prei^ideut's Island, caves froo) 
50 to 75 feet annually. 

From Bledsoe's to Hamlin's, caves about loO feet annually. 

Walnut Beud, caves veiy little. 

At Fort Penny, opposite Friar's Point, no cave in 20 years. 

At Old Town, no caving. 

Opposite Islands 67 and 68, caves 100 feet annually. 

In Cypress Bend, twenty miles below Napoleon, caves froia 10 1 
lOO feet annually, 

At Eunice, above Island No. 80, baa caved 1,500 feet iu last 16 yeai 

Opposite Point Comfort, above laland No. 82, east bank has caved 
3,960 feet (by actual measurement) in 24 years. 

At Columbia, bank caves slowly. 

Opposite lalaud No. 84, Irom 1840 to 1870, caved about one mile; 
caving eince 1870. 

Nine miles above Louisiana line, caving 100 yards annually. 

Opposite Willow Lake, five miles above Ijouisiana line, eaves ^ 
yards annually. ^^ 

Asbton, State line, since 1840, n sand-bar two miles wide has formet 
in front, and this reprebents caving on east bank of river. ■ 

In the States of Missouri and Arkansas are tlu-e^ clearly-defiued levL 
districts. The first of these extends from the Commerce BlntTs to t;& 
Saiut Francis River. The levees within this district evidently shonll 
be under one supervision and control, since any defect in their cod 
strnction or lack of proper watchfulness, would threaten large areas a 
the district below. Thus, flood-waters breaking through the levee^^ 
along the Mississippi in the State of Missonri wonld, besides endangei 
ing portions of the levee which it would attack in the rear, inundate tl" 
back country down to, if not below, the line of the Memphis and Litt 
Kock Railroad. In connection with a perfected levee system for thi 
district, provision must be made tor the rainfall. Extended iuatrn- 
mental surveys alone can determine whether culverts with fiood-gatea 
through the main levee, or drainage westward to the Saint FratH ' 
should be provided. 

Between Helena and the mouth of White River are the distinct ^ 
marked limits of another levee district, Flanked by Crowley's Ridj^. 
on the north, this district is i)ert'cctly protected from overflow fron 
above, but the lower portion will be liable to inundation from the baclC 
water of the Mississippi. 

The allnvial region between the Arkansas River and the Louisiana 
line is, for pnrposes of protection against inundation, a part of the levee 
district which includes all of Northern Ijouisiana down to the Redi 
IHver and should be under one Jurisdiction. Though other plans ban 
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I proposed to protect tlie upper parishes of Loiiisiaiiii from tlie 

floods of the Arkausns aud from the bauk-water of the Mississippi, it is 

believed that the simplest aud certainly most effective i-einedy will be 

found in maintaiLiog the levees along the south bank of the Arkansas 

iver, coiitimiiBg them up the river to a poiut about ten miles aliove 

i:al)ui'n. The existing levees between this point aud Bed Forit are 

sd, esceptiug in one instance, at secure distances from caving 

)udB; and a comparatively tritiiug addition to their height will be re- 

fUired to make tbeni a part of the proposed perfected by»teiu. When 

D built they ^ill permanently reclaim within the counties of Lincoln, 

)«Bha, and Chicot thoasands of acres of the choicest cotton-hinds in 

B Arkansas and Mississippi bottoms. 

rbe estimated cost of repairing and perfecting existing levees in tlie 
mve-described districts is as follows: 
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1 estimatiDg for the perfected levee system, the height of the em- 
^ents is fixed with reference to the flood-line of 1858, giving to 
1 Bucli additional heights as the increased volume of water confined 
ween these artificial banks will render necessary. The crown of the 
e will be uiiifornily 10 feet in width. The slopes will be 5 to 1 for 
a 10 feet or leas in height, and 6 to 1 where the levee is over 
It is to be understood that the following estimate is to be 
I only as an approximate one : 



^L District. 


Culio yanln. 


Price. 


Amount. 




^m Cavmerce. Uo.. to Silot Fruoia BItct. 

nH>l»a and mnaib of Wbini River 

» iliiitriGl. fRUB Arkaau* Klv.r to Luuia- 


IT, osH, am 

HTOT,(KW 


tow 

W 
40 


5. BOO, BOO 








3(1.518,000 






^P*" 


■ ' 



e following statement aud data give all the information obtained 
t reference to higU-water marks on the Mississippi and Arkansas 



temeat of h'ujlt-tcater marks of 187i, as compared icith prerioitg ftooSs. 
t Commerce, Mo., from 4 to 5 feet below 1867. 

t Norfolk, Mo., the following records were kept aud are kindly far- 
)hed by Mr. Mercer : 





—2.3 
+3.0 
-2.3 

+0.4 1 

-2.7 1 































""At CiLTistaiafl lowest 



Xew Madrid high water of 1SC7 was IG inches higher than that of 
I. aaiD. Tate, president of the Memphis auA lAtfNfc "ft<wag-"^aaM»i^ 
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t'oiDpiiiiy, furiiislied the following table nf elcviitious of Ligli wnfcer for 
the years and iit tbe points indicated ou tlie Hue of his railroiid, west 
from Hopefleld : 

One mile west: 

1867. Elevation of high water above datum 101. 

186i). Elevation of high water above »latiim lOO. 

1871. Elevation of high water above datum 100. 96 

Three and a half miles west : 
1871. Elevation of high water above datnra 101. 8L 

Four miles west: 
Elevation of high water above (latnm 100. 9 

Nine and thre«-quarter miles west : 
1867. Elevation of high water, &u 97. 2 

1870. Elevation of high water, &c 95.4 

1871. Elevation of high water, &e 90. 2 

Fifteen miles west : 

1867. Elevation of high water 95. 7 

1871. Elevation of high water 89. Si 

-Sixteen miles west: 
1867. Elevation above datum 95. 13 

Eighteen miles west : 
1871. Elevation above datnm 89. 12 

Twenty one miles west: 
1874, Elevation above datnm 

Twenf v-three and twenty-four miles west : 
1871. Elevation, &c 88.26 

Twenty-eight and twenty-nine miles west : 
1874. Elevation, &c 93. Oft 

Thirty-two miles west : 

1874. Elevation, &c - . 91. 

At Widner's Station, 37 miles west, high water of 1874, sixteen inches 
below high water of 1867. 

Table of liigh-irater marts on Mieaisaippi and Jrlniiifas Bii.ei'", icilli rt/fience to 1874. 



■sSS 



There is also aubmitted herewith (see Appendix F) a table of relatiTe 
heights of high-water, levees nnd gronnd, from Oommerce, Mo., to Louis- 
iana line, and on south bant of Arkamsas Biver, from its mouth to Aa- 
bnrn. 

The system of eontinuous embankments or levees along the lower 
Mississippi seems to offer the only practical solntiou of the problem of 
reclaiming its alluvial basin from inundation. 

The diversion of tributary streams and the opening of cut-offs aud 
ontlets constitute, in connection with levees, other methods of protee- 
t/on, wbicb ba,\e ardent advocates. 
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Tliese special auxiliary plans would, however, iavolve an enormous, 
and ia some cases an indefinite cost, and are, to say the least, of ques' 
tionable practicability and utility; irbile a compreliensive levee system, 
traversing the whole lower valley, Hecui-es every possible advantage, 
for it would be at ouce efficient, simple, aud, considering results, ecO' 
Domical. 

Yet the States immediately interested could not carry out the system 
I»oposed. The States of Arkansas, Mississippi, and Louisiana are loo 
impoverished to repair even their present temporary and imiierfect sys- 
tems, much less to assume the burden of a work having the magnitude 
of the system in view. 

Superadded to these financial obstacles are certain grave political 
ones. As the system must be independent of aud ignore all State 
bouudaries, is it practicable for the States to cede such jurisdiction or 
control to a common head — to make sucii full and indissoluble eugage- 
meuts with each other as are indispensable to the construction, super- 
vision, and mainteuance of this system f The creation of such executive 
and administrative authority would certainly constitute an anomaly in 
onr politics, as it would also be the exercise of a power on the part of 
the States not known to, if not, indeed, directly prohibited to tliem by 
the Federal Constitution. 

This being so, it would appear that as this great public improvement 
is to redeem millions of acres of the richest territory on this continent, 
now a waste or a jungle, and make it tillable and habitable, aud will 
thereby add largely to the national wealth and prosperity, and as the 
means and tbepoirer to do this are to be found in the General Govern- 
ment alone, upon it must the task devolve if it is to be accomplished. 

Respectfully submitted. 

JACKSON E. SI0KEL8, 

Member of tlie Commission. 



CHAPTERIII. 

STATE OF THE LEVEES IN MXSSISSIPPL 

By Commissioner Maj. W. H. II. Bekyadiii), UsrrED States Engikkers. 

In accordance with the resolution of the commission calling for in- 
formation concerning the condition of the levees, number, location, 
and size of existing crevasses, records of high-water marks of different 
floods, and such other information pertaining to the question of the 
reclamation of the overflowed lauds, so far as applicable to the Yazoo 
Casiu, the following report is submitted to the commission : 

The shortness of the time in which to collect the necessary informa- 
tion, and the limited means at our disposal, precluded anything in the 
way of an instrumental survey being attempted. Au examination ot 
the entire line of levees along the front of the Yazoo Basin was made 
by Mr. Jas. M. Bearles, civil engineer. Reports and letters were received 
from Mr. M. L. Alcorn, president board of levee commissioners, first dis- 
trict; Mr. W. G, Myers, president, and I. McD. Vernon, chief engineer, 
board of levee commissiouers second district; Mr. E. A.O'Hae,andothers. 
From these examinatiousand reports much valuable information was 
obtained concerning the present system of levees in the State of Mis- 
sissippi and the changes necessary to completely protect the lands of 
that section from annual overflow. 

The counties bo/Ylering upon aud near the ^\a»a8VN?^V ^^^^"^^ *-^*' 
B. Ex. 127 5 



)j», ^' j 
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videiT into two levee districts, known as tbe first and second. In the 
former are the counties of De Soto, Tunica, and Coahoma. The latter 
district comprises the counties of Bolivar, Washington, and Issaquena. 
Warren County, the most southern in the basin bordering on the rirer, 
is without any organization, and has but few miles of levees. 

In the first or upper district, the line commences in De Soto County, 
at thehillswhichborderthe southern shore of Horn Lake; thence niDning 
wpBtwardly, it approaches the Mississippi River in the vicinity of Nor- 
folks, and from that point it mns, at » safe distance from the bank, to 
the northeni line of Tunica County. The length of the line in De Soto 
is iiboiit eighteen milps ; it is in good condition and has no breaks. It 
stood about two feet above the high water of 1874. The average height of 
the leveea is abont sis feet, with crown equal to height, and with side- 
elopes of 3 and 3 to 1. 

In Tunica County the line is abont thirty-seven miles long, and is fa- 
vonibly located by leaving oat three large river imints. The levees in 
tbis county have an average height of 8j feet, with crown of 6 feet and 
side-slopes of i and 2 to 1. The river banks are caving badly along tha 
whole front of this connty, particularly so in the vicinity of the village 
of Commerce, and a new location of the line is rendered necessary, 
only crevasse that occurred in this county during the flood of 1874 waa al 
Trotter's, near Eagle Lake. It had a length of 76tt feet and depth of l3 
feet. In Coahoma County the line is fltty-five miles long, with an aver- 
age height of 12 feet, crown of 6 feet, and with aide-slopes of i and 2 ' 
1. The rapidly-caving banks along the front of this county necessits 
a new location of the levee-line. The Yazoo Pass and Hushpnckana 
levees are located, respectively, near the upper and lower end of thei 
counties. 

The dimensions of the former, as reconstructed in 1850, were, height* 
40 leet ; crown, 10 feet ; side slopes of 5 and 3 to 1, and with a length oj 
300 feet. Across a willow flat adjoining there was constructed during 
the same year a levee 2.'> feet high, 5,000 feet long, crown 10 feet, aiw 
with side-slopes of 4 and 3 to 1. These levees stood 4 feet above th 
high water of this year, (1874.) The Hushpuckana was closed in 1871i 
Jt is 250 feet long, 43 feet high, crown of 8 feet, and with side-slopes o 
3 to 1 on both sides. Tbis levee is still intact. It stood 6 feet abovQ 
high water of 1874. A crevasse occurred this year in oueof the wings; 
the opening was 300 feet long and about 12 feet deep. Though this 
levee is in the upper district, its preservation is so essential to the protec- 
tiou of the lands in the lower district that its construction and repair is 
taken in charge by the board of levee commissioners of the latter diB- 
trict. The following crevasses occurred in Coahoma during the flood of 
1874: 







Lengtii, Di^plh. Date of 



idlle below FrlBT'a l>oiDI .. 



13 mjlu bslav Friir'A l^oint .. 
U milsa brlow Priar'a roint . . 
Si miles b«low Priar'a Poiat . . 
OppoBile Island 66... 



Dijbreak, MBTlft 



From the fifth to the eighth break, the flood passed over the unbroken 
line of levee at a depth of about six feet. 
In the counties of Bolivar, Washington, ami Issaquena, comprisi 



.J 
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LB second district, there are oue hundred and uinetj-sevpn miles of 
levees, Tlie average lieight is about eight feet, with a crown of sis feet, 
and with side-slopes of fonrand two to one. The followiug crevasseB 
occnrred in Bolivar Oomit.v during flood of lfi74 : 



■ Name. 


Locality. 


LpoKtli 


D«ptb. 


DataofocoQ 

Mnrph ao. 

April m. ' 
April 30. 


renoe. 


1. 




Fea. 

1,360 

MM 


FteL 


















ISmilesBbPTBBollrarLandin'V — .- 









Besides various small breaks in the vicinity of Cat-fish Poiut. 

There were no crevasses in Wasliington and Issaquena Counties this 
year, though there were two in the latter coanty left open from pre- 
vious years. They are known as the Gauimauk and Christmas breaks. 
The former is three and a qnarter miles long, with an average depth of 
thirleeu feet; the latter is abont two and a quarter miles long, with an 
average depth of eight feet. The levees in the lower district are gen- 
erally favorably located, except in some few localities, but new sites 
will be required to insure a comparative degree of permanency. 

In Warren County the only remaining one of the basin fronting on 
the Slississippi Kiver, a small levee of three feet elevation extending 
trom the wunty-Iine to a point near Eagle Bend, a distance of ahout 
seven miles, is all that this county has. The expense attending the 
reclamation of the lands in this county, on account of the difficulty of 
securing proper drainage arising from the back-water up the Yazoo 
River, has hitherto precluded any attempts at securing immnnity from 
the floods. 

The following table shows the number of cubic yards nece-ssary for 
the reconstruction of the levees at the severiil points indicated, and 
according to the plan and location of the levees as now being con- 
structed in the State : 



Name of leTee. 


C.u„t,. 


Cubic yards. 
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T 
































•io.tm 

9,000 














54,000 
20,000 
6,000 
7,000 
25, 000 
































20,000 
20,000 
54,000 
17,000 






















133,000 
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Ib the lower district upward of 200.000 cnbie yard« have been con 
tracted for, to be finished in February, 1S75. In the upper district, 
however, no means have yet beea nndertalten to close up the worst oi 
the existing breaks, and the line is still in the condition that the flood 
of 187i left it. It is estimated that about 867,000 cubic yards will be 
required to finish the line as it was originally constructed ; this, at 30 
cents per cubic yard, amounts to $260,000. 

The Yazoo Basin presents many advantages for reclamation over 
the other districts now needing protection from the floods of the 
Mississippi, on acconnt of the natural drainage aftbrded by the rari- 
0U8 streams that flow toward the Yazoo Eiver. All of these, with the 
exception of one or two minor ones, flon' toward the Tazoo. Their 
banks are generally above overflow, while their elope is sufBcient to 
carry off the rain-fall. A continuous line of levee may be built along 
the front of this basin, and, with prot>er height and crosa-sectiou, 
made to protect the back lands fiom the disastrous effects of the' 
fiood. In the upper counties, the river-bank beiug of a light sandy 
nature, and caving badly, a new location is necessary, particularly at' 
the Yazoo Pass, as the breaking of the line at this point would entail 
great damage upou the Yazoo Basin. It might be found necessary to 
go e^st of Moon Lake, and from that point continue down east of Friar's 
Point ; thence, by way of Port Eoyal liidge, cast of Lewis's Swamp, and 
down the Totten IMdge, crossing the Unshpuckana below the present 
leree. In Bolivar the line should be relocated, commencing at the 
lower end of Vermillion Lake, and keeping down the east side of Boli- 
yar, omitting Catfish Point; then keeping down through Washingtoa 
and Issaquena Counties, at a safe distance Irom the banks, and avoid- 
ing the larger bends entirely. In case it be found necessary, these lattari 
might be protected by low levees upon something of the same syi 
as now adopted. In Warren County a levee along the river-front would 
afford only a limited protection, as the lands would be overflowed from 
the back-water of the Mississippi up the Yazoo. The lower portion of 
the county could only be effectually reclaimed by leveeing up the banks 
of the tributary branches, and at the same time providing measures for 
draining the rain-fall. The distance up which we must levee the tribu- 
tary branches can only be determfned after a thorough instrumental snr- 
vey has been made,astheincreased height to be given tothe levees on the 
Mississippi front, arising from restraining the flood-waters within nar- 
rower limits than at present, will necessarily cause the back-water, tOi 
Bet higher up the tributary streams. The new line, as betbre described^ 
can ouly be an approximation, aud is so intended, as its correct positioB 
can only be determined alter the thorough and comprehensive survey 
above alluded to has been made. The increased height and cross-sec* 
tion arising from restraining the flood, and from the levee being retired 
tlrom the bank, can then be more accurately determined, as well as 
what portion of the existing system can be used in the new one. 

The estimated length of the line is about 262 miles, and the estimated 
amount of material required is about 31,188,000 cubic yards. 
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pS'er a comparison of the flood-marks of differeut years, the foUoniug 
's added: 
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ISSB. M Inches belu* 1863 

18SR,lJ41n(ib«belaii'IB58 

iefi3.hiiFbflaCeTi)rkDDwii 

leST.TfDOhBBbeJowlBra 

1S74, T lnobtia Velov lPt& - -- 

IBSS.ll Imhea abovo ie44'"l";i"!l!! 

iafla,38lBobMabov«iBi4 

ISflT, 38 inohsB above 1B44 

m4.191iiclu<«abiiTeie41 

ieT4, T iaObt* nbore len 

IBH.a inches aboTo IMT 

1874,3 InobH above 1667 

IK74, below ISSe, 1859, IRBS, ud 18IFT ... 
1874,heldw laSS, 1B59. ISM, «ndl»T.., 

1?74| above ISse! IBM, IBSti,' and lFt67!" 
18T4, above IBS* 1859, ISM, and I8B7... 
1874, aa Inohea above any waUa knowc 
1874, below 1BS8, 1B59, isea, and 1367 . .. 
1814. below 1858, 185», 188!, sod leCT... 

lB74,48iiioheiib6lo«18aa , 

lB74,fiOincbeB below IBSa 

1874, M iuobee below 1997 



phiI aat.atr, above Ui-luim, ovcairwl Ms; Id, lETTl. 

jpriginal map is on file in the Engineer Bnreau of the War Depart- 
^ectfnlly submitted. 



W. H. H. BESYAUED, 

Captain Engineers. 



CHAPTER IV. 



CONDITION OF THE LEVEES IN LOUISIANA. 

By COM-WSSrONER P. 0. HlilREltT. 



i 



. 1 have the honor to submit the following : 

tl. Map showing changes of river from Sargent's Bend to twenty 

~ a below, since the Davis cut-off in 1867. On a scale of one mile to 
I. (Original on file in Engineer Department, United States 
my.) 
12, Map showing changes of river since 1828, from the Arkansas line 
% Providence, on a scale of one mile to 1^ inches. (Original on file in 
bigineer Department, United States Army.) 
t-S. Map of Bonnet CarriS Bend, showing the crevasses of 1871 and 

i74, at that point, on a scale of 1,200 feet to an inch. (Original on file 
b£ogiaeer Department, United States Army.l 
^ 4. Table of crevasses that have occurred in Louisiana since 18G4 to 

epiesent time, with their maximum dimensions, dates of beginning 
D) discharge, and ceasing to discharge. 

F6. Table of high waters — having reference to high water of 1858, as 
r Hnmphreys and Abbot's report — and 
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6. Table of rate of caving at 100 ditfiTeiit places, beiug every locality 
Tchere cavtngB have taken plaee siiico ISGti, from tlie Arkaiisas line down 
to tide- water. 

7. Estimate of leveeB needed for 1874-75, over and above those ordered 
by commission of engioeers of Louisiana, Hmoanting to 3,198,700 cubic 
yards of eartb. To fliis must be added at lea-t 1350,000 wubic yards of 
earth for repairs. All these levees are left out, simply for the waut of 
means to construct them. 

Levees in the State of Louisiana are cooatracted, aniiuaUy, under 
contract between the State and a chartered "levee company." Acom- 
inissiou of engineers determine, on the 1st day of Outober, the numlwr 
and sitea of lovees to be built, and issue orders to the levee coiupaiiy 
in accordance therewith, accompanied trlth maps and all necessary 
speciflcations. After the levees are constructed another board, stylod 
"commission of persons," passes upon them, alter proper esamination. 
Upon their certificate the "levee company " is paid by the treasorep 
of the State. The " levee tax" is now limited by law to two mills for 
"eonstruclion," and one niill for "repairs," upou the dollar. These two 
taxes have, this year, been consolidated by tlie commission of StHtQ 
engineers, upon " constructiou." It will be perceived that the quantity 
of levees constructed depends upon the amount of the tax coUeclea, 
the "levee company" being simply Llie agent of construction tor the 
State. Without entering iutJi tedious and urniecessary details, I would 
say that the Stat« of Louisiana is at this moment in a deplorable condi- 
tion in regard to protection from inundation. 

With ruiued finances aud an impoverished people, the State of Louis- 
iana cannot protect herself against her remorseless enemy, the Missis- 
sippi, at its annual high tloods. The General Government must come 
to the rescue ; otherwise, the fairest and most fertile j»ortion of the Val- 
ley of the Mississippi must be abandoned and become depopulated. 
There is no illusion in this. It is simply a fact. 

So far back as the year 18i6, when chief engineer of the State of 
Louisiana, in my report to the legislature, I uttered the opinion that all 
improvements, including levees, upou the Mississippi, belong to the 
General Government, as it is a naUoiiai river. 

The system for the protection of the alluvial lands of the Mississippi 
should be based upon accurate scientific surveys and examinations, and 
include the whole valley of the river ; and, once adi>pted, to be carried 
out through a series of years, if necessary, annual appropriations to be 
ma^e by the Government, as for other works of national utility. 

The mode of accomplishing this must, necessarily, be left to congres- 
sional legislation. 
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[Compiled ^m notfB of Boud of Stetc Enginfcra of L 
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^mer, in Uic State of Louisiana o»(</, base^ on mrBtss niaJc in 160t>. M 
A 1'. Wrotnowski, assistant enelneer Uniteil States Levee Ccmmisaion.] H 
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Table ofla-ees cared into tU Minissippi fihw, from earinq bankii alone, in Loi<isuina, /tqhM 

Oetoba; 1866, to Odober, 1S74. J 

[Compyta ftom note* In tUp offii^fl nf Lourd of Sfnt« eDjrinean nf Looialaiia, by A. T. WrotnowsklS 
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EEPORT OF 0. M. FAUSTLEROY, SEOEETARY OF THE COM 
MISSION, UPON THE APPLICATION OF THE EESERVOIl 
SYSTEM TO THE VALLEY OF RED RIVER. 

Washington, D. C, December 7, 1874. 

Sir : In tbe interim between the receipt of yonr letter of instnictioo 
of the 21at of September last and the present, I have devoted the tira 
in ascertaining, in the Bed River Valley of Louiaiana, as much positi^ 
information as I could about the extent of the lakes and other low area 
in the bottom-lands of Red River that might be made available as resei 
Toirs to restrain the floods of this stream; and, altogether, such informs 
tion as I have been able to collect, will, I trust, be of that kind tha 
shall conform as near as practicable to the exact requirements of yoa 
instructions. 

The time allowed me, and the appliances available, have not suf&eei 
for that critical personal investigation of the subject of artificial restt 
voirs within the natural basins of the upper-lake regions which wool 
justify me in attempting more than some general observatious in ooi 
nection with the facts imparted to me by those who have for a loo] 
period of time beeu familiar with this interesting problem. 

With regard to the second branch of the subject submitted for m; 
report, I have less embarrassment, for, having resided upon the banb 
of Red River for some years back, and having very frequently trat 
ersed the stream in its extent, from its mouth to Shreveport, to and tr6 
my attention has long been earnestly directed to tbe qnestiou of th 
moat advantageous method of protecting the alluvial lands of this regio) 
from overflow. Proceeding to treat the sevei^al propositions as the; 
have been presented, the lake country comes first in review ; and her 
I would present some views of Mr. W. C. Melvin, civil engineer, {who if 
and who has been for a number of years, assistant State engineer fo 
the Red River district of Louisiana ; ) l3ut before doing so, I will tak 
occasion to say that I came in contact with no individual in that aet 
tion who possessed, by general consent, a greater amount of practics 
knowledge bearing upon the subject of my investigations than did thi 
engineer. The United States engineer-steamer Sterling haring bee; 
placed at my command for the purpose of examining the lake countr; 
with the view to this report, Mr. Melvin very kindly accompanied m( 
Unfortnnately for my purpose and personal satisfaction, we were pr^ 
vented by extreme low water irom proceeding farther in that directio: 
than to Gold Point, on Soda Lake, opposite to Albany. 

In response to my inquiry for reliable information Mr. Melvin writes 

"I beg leave to submit to yon only such facts as come within m; 
individual knowledge. With the view of forming a basin or basin 
to retain a portion of flood-water fo supply the river duriug the low 
'water seasons, I believe that one basin, embracing all the lakes &oii 
Spriugbank down to Couchatta, and thence in a direction southweat-by 
west, below Sewal's Canal, crosaiug Peace's Bayou and Black Bayou to 
Irvin's Blnfij below Harrison's saw-mill, with locks at Black Bayou to be 
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constructed to aupply Clear Lake, and thence througli to FeiTy Lake 
and Cypress Bayou and Jeflerson, Tex., could be availed of for this pur- 
pose. I^ieutenant Fuller makes the fall of water from Fulton, Ark,, to 
the head of the raft 0,20 to the mite. (I believe it to be somewhat 
greater, though I am not prepared to prove it.) From Springbank to 
Couchatta Bluff the distance by river ia thirty-three miles. This will 
give a fall of COO in this distance to be overcome by a dam ex- 
tending from the west bank of Red River to the west bank of Black 
Bayou and the bluff forming the western limits of this basiu. Should 
this dam be built four feet above flood-level, leaving at the river 30,000 
feet super&ce, no danger need be apprehended of the dam beiug flooded, 
This section, with the locks or waste-weirs that will be required at 
Black Bayou, will give a discharging section of one-third more than 
that of the river at Shreveport, where all the waters froui above are 
confined to a single channel, a section of which is 23,000 feet long, 
being more than suflieient to contain within the banks the flood-water 
of 187J, which was greater in volume than that of any flood since 1849. 
A dam at the place named would be nearly 5J miles in extent from 
bluff to bluff, and should have an average height from ground Bar- 
face of lOJ tfeet, crossing Caddo Prairie and some other points that are 
above the luean swamp-level. 

"These Caddo Prairie lands were in former days cultivated success- 
fully, but for long years have been abandoned on account of constant lia- 
bility to overflow. The basin formed here would of course prevent them 
from being cultivated in future. The number of acres which would thug 
be rendered permanently useless is less than four thousand; no other 
Wds would be affected. 
fc"The area covered by this basiu is something more than 113 square 

'l, or 3,150,259,100 square feet, and will retain an average depth of 
r of Ave feet above mean low water, giving 15,751,296,000 cubic 

i oi water to be retained to feed the river at its lowest stages. 

e water discharged through the channel of the river at the ' Paclc- 

y <me mile below Shreveport, during low water does not exceed 3,000 

t ot cross-section, with a current less than 2 mites per hour. The 
Iditional supply from the basin described of 3,000, making the section 
f discharge 5,000 feet, we shall have thus nearly four feet of water in 
'b channel, that will last about 28 days coming from the basin. 

" There is yet another basin which could be made to supply J more 
(Bter than the one just described, and which would serve to extend the 
W during which this additional quantity of water might be kept in 
IS channel, say 35 days longer ; giving in all 63 days of fair low-water 
iavigation." Our low- water season nsnally commences in July, about 
be 15th, and continues until somewhere near the middle of November. 
Tbe crops are usually disposed of before the commencement of low 
pater in the river, aud the supplies have been returned to the planters, 
^ho are again preparing another crop that cannot be made available 
Iftitil about October 1st, and then only a small part of it, (for the whole 
tf the cotton-crop is seldom ready for market before the 25tli of Docem- 
S^ir,) consequently the supply of water in the river will not last long 
noQgh to serve in moving the crop as it is gathered, for the water from 
■"'elwisiiis becomes exhausted in September. 

"The area covered by the second basiu before named would be 
teioething more than 160 square miles, embracing withiu its limits Ferry 
"Tke, Caddo Lake, Jim's Bayou, Clear Lake, aud all the swamplands 

ing east of these, to the west bank of Red River, from Cowhide Bayou 
(own to Gold Point on the eastern limit, aiiA to tiafc Via\.(i-^ia?Sa ■j^w!% 
r-AlbaDyon its western limit. 
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"A (lam with locks aod waste-weirs near Albany, rnnning northeast 
and ending opposite Gold Point, would be about two and a half miles 
in extent. As one of the objects of this basin would be tor the_iLQprove- 
meut of the navigation through to Jefferson by Cypress Bayou, the best 
way to accomplish this and make the navigation permanent would be 
to put locks at Albany and dredge through Ferry Lake and Cypress 
Eayou, the entire fall from Jeffersou to Albany uot being great enough 
to make this impracticable. 

" This, however, would not improve the navigation from Albany to the 
foot of Twelve-mile Bayou, and probably the fall of water between these 
two points teing too great to be readily retained by locks, and the char- 
acter of the soil composing the banks, of such a nature as would render 
the construction of these locks altogether too expensive ; a channel out 
from the extreme northeast arm of Soda Lake and entering the river 
two miles below Willow Chute and about the same distance above the 
proposed dam of Mr. Leavenworth, would probably be more effective 
than to depend upon Twelve-mile Bayou as the channel for navigation, 
as is now the case. I believe that a lock having a lift of C feet, will 
do. 

** With the limited time commerce would be benefited by these expen- 
sive works, it may be a matter of doubt whether the almost certain 
destmction of the planting interest on the west side of the river from 
Dooley's Bayou down to the position occupied by this dam near Gold 
Point, will not be in excess of the benefits accruing from it. The forma- 
tion of this reservoir would have for its purpose the improvement of the 
navigation through to Jefferson. But 1 am of the opinion that this con- 
sideration is of slight moment when it is uuderstood that navigation to 
that place is bat spasmodic and altogether uncertain, and for the greater 
time, when most wanted, not practicable. 

"IJayou Bodceao, and the lake of that name, is sometimes meutioued 
as a convertible basin to relieve the floods of Ked Eiver. This lake can 
in no way be so utilized, as it has no connection of importance except 
through Loggy Bayou, 110 miles below Shreveport, and at this point 
the river has within its banks a section sufficient to discharge the waters 
of the ordinary annual floods; hence it can be of no value whatever in 
this connection. 

'' Lake Bisteneau, the recipient of the waters of Dorcheat Bayou and 
other smaller ones principally ilowiug into it from the east, is a lake of 
considerable extent and of commercial importance, affording, at ordi- 
nary stages of water, fair navigation to Minden, about eight miles above 
its head on the Dorcheat. ' 

" Lake Bisteneau, unlike many of the other lakes, does not connect with 
any other series until it resiches the waters of Bodceau and other 
bayous near its foot in the bottom-lands of Bed Eiver, when it dis- 
charges through Loggy Bayou and Couchatta Bayou into this stream. 

" The character of the lands bordering the lake and forming extensive 
bottoms, liable to overflow yearly, is of a superior quality, and crops 
can be and often are made after the floods have receded, which ia 
seldom later than May, and often in the month of April. 

"A project for converting this section into a reservoir would be of no 
benefit whatever, in my opinion ; for, iu the first place, it has not suffi- 
cient dimensions to be useful; next, its connection with the river-bottom 
from Swan Lakedown toBayou Couchatta is such that the work would be 
enormously expensive ; and, finally, by this process much valuable bot 
■ tom-landa in its borders would be rendered valueless. 1 conclude, there- 
fore, that it irill be best to leave Lake Bisteneau to take care of itself. 
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*' Cross Lake, having its outlet through Cross Bayou at Shreveport, 
dnriug medium and higher stages of ^ater, is tilled through Bluid Bayou 
and Bowman's Chute, aud some lesser bayous, from Twelve-mile Bayou. 
"According to Lieutenant Fuller, this laiie, at mean low water, is rather 
more than 20 feet lower thau Soda Lake. The distance from the gate- 
posts to Bluid Bayou ia about 21 miles by watercourse. It does not, 
tlnriog flood-seasons, damage any valuable lands, except, perhaps, a few 
linndred acres lying between Twelve-mile Bayou and its eastern margin." 
Mr. Melvia does not deem it at all practicable to utilize the natural 
basin, in which lies the Bayou Pierre, for several reasons, good and suffi- 
cient in my view, and which will be made to appear further along. One 
important effect may be accomplished by the formation of reservoirs 
above Shreveport, viz, the forcing "the whole volume of water to flud 
its way out through the main river from Carolina Bluffs to Shreveport. 
7his part of the river has been gradually filling up since the formation 
of the raft above. The larger volume of water that will thus be made 
to pass through will increase the scouring process, and thereby its section 
of discharge, and will, at no very distant day, be found sufficient to 
carry off all the water which the floods may supply. 

The question arises from this: Will it not be better to confine the 
"waters by a system of levees on both banks of the river, that will effect 
"fche double purpose of reclaiming more than 150,000 acres of magnifi- 
«ient farming-lands, while at the same time improving navigation i! 

The State of Louisiana has a system of levees that possibly would be 
sufficient if under proper direction, and there was the necessary means 
xvithin the State to perfect it in this river. 

A line of levee built extends from the higher banks on east side of the 
i-iver near the Hurricane Bluffs to Murray's Bayou, eight miles below Mrs. 
<jain'8, opposite the city of Shreveport. This line closes every outlet 
through the east bank of river, except Mack's Bayou, and that I believe 
is to be closed during the current year. 

The number closed already is seventeen, among the most important of 
"which arc Willow Chute, Williams' Bayou, Benoit's Biiyou, and Cain's 
IBayou. 

Willow Chute and Williams' Bayou conducted the waters of the river 
into Lake Bodceau near its foot, thence out through Eed Chute Bayou 
i;o the foot of Lake Bisteneau, and through Loggy aud Couchatta Ba- 
TTOus iuto Red River again. All the other bayous enter Eed Chute 
Bayou, and through it again strike the river. 

We come now to a very important system of levees, both in the 
interests of navigation and the very valuable planting-interests ex- 
isting and to be created by it, embracing the entire basin lying west of 
the river, and extending west of Bayou Pierre to the hills forming the 
west boundary of the basin, and extending from the bluffs one mile be- 
low Shreveport, to the Bayou Wincey, a distance of 148 miles by river 
from Shreveport, embracing an area of more than 400,000 acres of the 
most fertile lands in this or in any other State. 

It is said that for this class of lands 760 pounds of lint-cotton to the 
acre is not an unusual crop. But the liability to overflows prevents, in a 
great degree, planters from risking their means in the attempt to culti- 
vate here. Theie should be good levees built from the bluff below 
Shreveport down, closing Bayou Pierre and all the old channels of Eed 
Eiver left by the cut-offs (there being three of them) down to Shreve cut- 
off, and thence down to Tone's Bayou. 

This turbulent and altogether useless bayou depletes the river, during 
Mean low water, of five-sevenths of its feed, dTa.^\\\§,SS."'o%'JNs.\a"S.K^'sa. 
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Pierre, and tlienco over tlie tough mixture of blue clay, miisclB-sliells^ 
and gravel, that is found to extend from Gravel Point to above thft 
Red Banks, and liaviug no well-defined ebannel, but spreading over f 
whole bottom. With all its accessions of water this Bayou Pierre is r 
navigable its entire length at any time, and only about three months in 
the year is it navigable as high as Griivel Point, distant from Granct 
Bayou only three miles. 

There have been nnmerons attempts made to effect a partial stoppage 
of Tone's Bayou, so that during low-water seasons the water would in 
the main be free to fpllow the river. Success has never attended any ol 
these efforts, and any future attempt to partially close it must be one ot 
doubtful results. 

It should be permanently closed with a strong earth levee, having 
wings, sufficient to prevent any possible chance of the action of the watei 
passing around it. I am informed that the Secretary of War author- 
izes the statement that an appropriation will be asked of Congress espee 
ially for the purpose of permanently closing this bayou. The St-ate baa a' 
one time closed all the outlets hereabout of importance, except Grand 
Bayou. Bayou La Chute, one mile above the mouth of Loggy Bayoa^ 
is open. The State levee some years since broke, and has never beei 
rebuilt. One-half mile below Loggy Bayou is another levee that caved 
into the river in 1S73. Within this half mile there are two other bayotH 
putting out, having good levees across them yet. From this iwintt* 
Shreveport the levees will not average more than 5 feet iu heighfc 
Forty-three miles of levee will here be required, sixteen and a half (^ 
which had at one time been built by the State. Below this not much U 
needed, the river being wide and deep enough to contain the flood 
waters. Nothing has been said of the lands lying east of the river, 
though there are many valuable plantations on that side above Log^ 
Bayou. They are less than one-flfth in extent and value compared tC 
those on the west side of the river. 

As it would hardly be possible to carry on the work of leveeing botl 
sides at the same time, it is obvious where the work, should be first en 
tered upon. 

Time and assistance must be given to the river to scour its bed to j 
greater depth, and for its banks to cave. For this purpose, all the grcn 
ing timber of every description that is standing within 60 feet of the ores 
of the banks should be cut away ; roots and stumps loosened ; in shon 
everything done to facilitate the caving and scouring process. J 
dredge-boat should be kept at the work of removing the obstructions i^ 
the bed of the river, such as wrecks of steamers and barges, sunki ' 
logs, &c, &a 

For this purpose the United States steam snag-boat Aid 
adapted, and it would entail no great expense to the Government 
whilst it would be of incalculable benefit to navigation and commerQ«| 
by assisting the river to acqaire rapidly the requisite capacity of ^s-^* 
charge within its own banks. 

The character of the soil composing these bank is such that, upon es> 
amination of them, any engineer woukl coucede the correctness of thfij 
conclusion. 

Mr. Melvin does not favor a system of reservoirs for reclamation, be 
says, for "the reason that instead of reclaiming, they would deatn^ 
their availability for agriculture, and thns detract from instead of add^ 
ing to the value of the district throngh which the river passes," 

The main object of these reservoirs being the better facility for navi- 
ff&tion, and the prevention from overflows by the too sudden precipita 



ALLUVIAL BASIX OF THE MISSISSIPPI RIVER. 



91 



tion of tlie tiood-waters upou tlie landa below, this purpose would tbe 
more readily be efleeted by leveeing both baubs of tbo river wbere re- 
qnired. aud gradually closing tbe outlets. By a complete syfitein of 
levees commencing from Spriiigbank on tbe east bank, and at Blan- 
ton's Bluft'on tbe west bank of the river, closing every outlet on both 
sides, tbese lakes and swamps will be soon almost made dry. Tbe only 
water entering tbem will be tbe drain from the bigb blufl's ami lands 
snrroundiug the basin. 

On the east of the river the only outlet refjoired for this drainage will 
be Dutch John's Slough, putting into tbe river at Conchatta Uluffs. 
Posten Bayou will ati'ord ample water-channel to Dutch John Lake and 
into the river. 

Ou the west side of tho basin Peace's Bayou and Black Bayou will 
prove ample to carry all the water di'awn from tbe high lands ou that 
side into Clear Lake and Shift-tJiil Lake, thence through Soda Lake and 
Twelve-Mile Bayou into Eed Kiver. 

It will need, to effect this, levees on tbe east side of the river, extend- 
ing through three townships, requiring perhaps U4 miles of levee, that 
will probably average S feet in height. On the west bank the levees 
would aggregate, say, 2,000,000 cubic yards, at a cost of 30 cents per yard, 
which would be $780,000. As a compensation for this outlay, we should 
have tbe improved and improving navigation ot the river through this 
section, just cleared of raft, and heretofore useless ; and for the second 
consideration 174,000 acres of the best cotton-lauds in the world will be 
in a condition to be cultivated ; one-half for immediate use, and the other 
half would gradually assume the same condition. It is a moderate esti- 
mate to say that this will enable us to produce 70,000 bales of cotton 
more than can now beprodnced, with a corresponding increase in the 
other products of the soil annually. 

" The section of the river one mile below the city of Sbreveport has 
a capacity of high-water discharge of 23,000 feet superfice nearly." The 
high water of 1874 left the bank ou the east 1.20 feet abo\'e flood level. 
On tbe west it skirts along high bluffs. Though this channel all the 
waters of the river have been collected that above this point were dis- 
tributed through various outlets; those ot the eastern basin being all re- 
tamed at and above Couchatta Bluffs; those of tbe western basin 
through Twelve-Mile Bayou and Cross Lake, on the northwest boundary 
"E 'Bhreveporfc ; thus we need not fear being flooded at this point, 
'^low Shreveport ou the west the river is depleted by Bayou Pierre , 
td-Beach Bayou, Tone's Bayou, aud Bayou La Ch ute. On tbe east- 
li^e of the river we have still open Mack's Bayou, branch of Mur- 
If's Bayou, and Braddock's and Mulberry Bayous, all of considerable 
Tent, besides eleven other bayous, among which will be found Lay's 
"Ten above Lotier Point. As this bayou returns a portion of its 
bers to the river below the Scopini, it should be closed with the 
ren mentioned. 

Nitli all tbese bayous taking the waters from the main river and 
[ducting them through tbe more direct aud shorter routes to re-enter 
f<- ttie river through Loggy Bayou from the east, and Bayou Wincey 
through the west bank, twelve miles below Tone's Bayou, we have a 
section of discharge of nearly 3,700 feet superfice within its banks. 
Through Tone's Bayou we have a section of discharge about 5,600 feet, 
wiUi a greatly accelerated current. Above Tone's Bayou we have a 
section of discharge in the river of about 9,000 feet. We shall then 
have lost, before arriving at Tone's Bayou, 14,000 feet of high-water 
section, and after passing Tone's we lia've \os^ 'ia^'iV^Si ^t^t. "^ " 
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quantity then passes over the basins east and west of the main river 
The meaua used to recover and confine this to the river must be grad 
ually applied. 

Below the month of Baj'oo Cotile the State in time past had built i 
eontinaons lino of levee down to Bayou Eapides,and from theuce, coifl 
mencing at the south bauk of the bayou rnnning up some miles, a ooa 
tinuons line down below the line between Rapides and Avoyelles, aboa: 
six miles. A great part of these levees remains intact ; lint many seri 
ons brealts and crevasses exist, and so render the whole of the plauta- 
tions from the town of Alexandria down (with but few exceptions 1 
and there) entirely nseless for planting. 

I am informed by Mr. Melvin that in 1871, he, in his capacity as a 
sistant State engineer for the Red Biver district, made thorough ex 
amination and estimates of the number of cubic yards and the charaa 
ter of each separate work of repair and construction, and that the cubfl 
yards in number aggregated 763,000. 

These repairs have been neglected so long that no doubt a greats 
amount of work will now be needed to be done. Owing to the higl 
floods of last season in the Mississippi, and its crevas.ses, the Red Rive] 
Valley lands were submerged from the mouth of the river to withii 
fifty miles of Alexandria. Levees on the east side of the river are ba 
little required, only here and there for particular plantations, from it 
month to Grand Ecore, whilst on the west they are not needed for 
greater distance than thirty-iive or forty miles on the river below Alea 
andria. Six to nine miles below this place, the levee, which was alread] 
in a precarious condition, has gone into the river for the distance c 
one-half mile since the recession of the waters. At Wilson's plantation 
some thirty miles below Alexandria, the high water of last season brok 
through, doing much damage, owing to the very wretched state of th 
levee at that point. Upon the Atehafalaya River and the BayonI 
Glaise even the very indifferent levees thereabout saved mnchve]_ 
valuable land from the Mississippi overflow of the Lower Red Rive 
Valley. Here I would offer the suggestion, in view of the possibility q 
the General Government taking the conduct of the levees in charge 
the necessity of prescribing stringent regulations providing against th 
habit, universal and most pernicious, of turning hogs upon the leveei 

In my opinion, the key to the question of reclaiming the alluvia 
lauds of this valley is to be found in the fact that, during the high flow 
of this year, the banks of the river, along its narrows between Tone^; 
Bayou and Loggy Bayou were not inundated, save in some very lo\l 
places. But on both sides of the river, the waters coming from th( 
rear caused what damage was sustained ; (fortunately the water sub 
sided in time so that good crops were made.) Can this remarkable fac^^ 
be accounted for by reason of the removal of the great raft-obstrnctioa 
above ? A correct solution of this query will, in my opinion, go far t 
solve the problem of reclamation in this valley. If the answer be ii 
the aflirmative, then the greater quantity of water heretofore dispersed 
through many outlets has now recovered its ordinary river-channd 
with increased volume and velocity, and the scouring process become) 
correspondingly increased; and thus already has the river in tha 
region reduced the level of both its bed and surface to the degre 
requisite for its ready discharge through its own banks. 

I believe that the hitherto controverted question of the effect 

levees upon rivers has been conclusively settled in favor of the system 

Where there are few outlets to raise the level of beds in sedimentary 

streams, the effect of volume gives increased velocity, and the combinet 

eS'eet deepens the bed and enlarges tbej| 
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"It is a -well-ascertaiQed fact that the Mississippi River becomes deeper 
as it approaches the sea, and the amouat of sedimeutary deposit washed 
through defies close estimate, though we have some approximate of it 
by the obstructive bars outside of its mouth. 

"6, W, K. Bayley, civil engineer and member of the commission of 
engineers for levees in Louisiana, kindly furnished me with some opin- 
ioiis, which I deem worthy of record here : 

" Colonel Charles M. Fauntleroy, &e. : 

"DeaeSib: As requested by you, I submit the following brief 
statement of my general views resjvecting what should be done for the 
improvement of the Ked liiver Valley country in Louisiana. 

" I would apply the levee system to Red River, and thereby facilitate 
and expedite the washing out and enlargement of the channel between 
Grand Ecore and Shreveport, and between Shreveport and the head 
of the raft, by retaining all the water possible in the main river. The 
removal of obstructions, logs, snags, rafts of dritt-timber, &c., to the 
free flow of the water in the main river where contracted and elevated, 
both bed and surface, by deposits caused by the old raft below Shreve- 
port and the new raft above, would be necessary to favor the required 
enlargement of the main river. Levees should be located far enough 
kack from the river-bank to allow for enlargement ; aud outlets which 
divert water from the main channel should be closed, trom time 
t o time, and so rapidly as the enlargement of the main river will permit 
■1' its being done. I would build levees of ample width of crown and 
. ase, and not leas than two feet above the highest known water-mark. 

" The greater the quantity of water thus retained in the channel, the 
greater the velocity and the more rapid the scour ; and the greater the 
quantity the less the slopes of bed and surface required for its discharge. 

" Whqre the rafts were, the bed and surface and banks of the river are 
many feet higher than they were before the raft-formation, when all the 
water was confined to one channel, as between Cotile and Alexandria, 
and below, opposite Grand Ecore and Shreveport, and above the upper 
limits of the raft. Where the greatest quantity of water is confined to 
one channel, the slopes are least. The rafts, acting as dams, caused 
latenal overflow, the elevation of the river-banks, aud the filling np ot 
I the river-bed by deposits and sunken logs. The ettect of outlets, how- 
ever caused, is to raise the bed and surface of sedimentary rivers. I 
would reverse the process on Ked River, and particularly through the 
old and new raft-regions. In time, the levels of bed and surface would 
be reduced, and the dangers of overflow much lessened thereby. 

"The lakes between Grand Ecore and Shreveport owe theirorigia to 
the elevation of the bed and banks of the main river caused by rafts. 
The head of the raft was near I^Tatchitoches, when Liouisiana was first 
settled, and the beds of portions of the lakes above Shreveport were 
above overflow and in cultivation within the memory of men yet living. 
The removal of the raft and the maintenance of a judicious levee-syatem 
is, in my opinion, the best and indeed the only remedy. 

" Reverse the process by which mischief was done. 

" It is possible, as you say, to convert the lakes above Shreveport into 
an immense reservoir, and to utilize the water so retained to prolong 
navigation below Shreveport during the low-water periods. This is 
practicable, but would be expensive. 

"At present the valley-lands above Shreveport are of little value aud 
"bat httle cultivated. Their submergence to make the reservoir would 
therefore entail but little loss. I think that BQcb a i:fcs*,\\«\E -ffo^MiLNs*. 
of TeryUtde, if any, practical use to reduce l\ie Aaa^et o\, on^'A»'h'"^i^ 
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low. After it became filled — ami it would (ill long before the floods pass, 
generally — it would be, of coarse, useless, aud the breaking of such i 
dam, from any cause, would be a terrible calamity. 

"Below Shreveportyoucould not naakereservoirs without overflowing, 
by back-water, the cultivated and cultivable lauds on the river-banks. 

" I think that the best policy would be to try to facilitate the drainagt 
of all these lutes, and to favor the discharge of water from them by ex- 
cavating, by means of dredging- machinery, draining canals up into 
them from their lower ends, where they empty into Bed Kiver,jn8t above 
Shreveport, Grand Ecore, Loggy Bayou, Oouchatta, &c. 

" In substance, then, my plan of improvement for the Bed Ei ver Yalley, 
in Louisiana, would be a levee system, with a gradual closure of all out 
lets for the main river, and thereby a cutting off the water-supply wbicll 
makes the lakes, iu great part, and the drainage of the lakes themselves 
at their lower ends, and their reclamation by means of deep cauals c 
ried into them at the level of the river below them." 

I concur generally with the foregoing, and would be glad to see 1 
levees built and maintained by the General Government under an or 
ganized levee department, comprised entirely of officers of the Bngineei 
Bori)8, United States Army, within the nominal purview of the Eat 
gineer-in-chief. 

It is absolntely certain that Iq the bankrupt condition of the people) 
and of the State of Louisiana, nothing worth while will or can be doD« 
to remedy the widespread existing disastrous crevasses, or as a remedy 
for future occurrences of similar character. If the General GovemmenI 
does not come to the rescue, the richest portion of this fertile coautrj 
will have to be abandoned. 

I regret the imposaibility of obtaining any reliable inforuiatioa r»J 
yanliog the high-water marks of flood seasons between the years of 
1849 aud 1874. There are- special facta not heretofore stated that pri- 
marily aflect the navigability of the Red River that perhaps had bes> 
be noted here. I shall, however, mention the one which I regard of th» 
greatest importance. It Is as to the condition of Latier's Bend, twent; 
miles below Shreveport. The neck of Latier's point is now about 36 
feet across ; the distance around it is 6^ miles. The difference in watei 
level at this neck, as measured at various times, gives an average o 
2.30. That part of the point passing from the upper aide of the neck ii 
encamberetl with numerous wrecks of steamers, dangerous snags, and 
logs. 

The action of the water at the neck of the point is rapidly cutting) 
through, and doubtless will, in a year or two at most, divert the watei 
by this cut-off there made. The eflfect of this will be to cause still 
greater difficulty in navigating this part of the river, unless means are 
promptly applied ; for when the water has cut through the upper strati 
of the deposit, a channel of not more than 8 or 10 feet deep will havfl 
been made down to the older formation that at one time formed the bed 
of a lake, and which is so hard and tough, that. the water in its pas 
over it will be powerless to effect a deeper cut; here, then, dredging,i 
wilt be requisite to effect a channel of sufficient depth and width for 
the water to pass readily at all stages. 

Verv respectfully, your obedient servant, 

CUAS. M. FAUNTLEROY, 
Secretart/ to (he Commmic 

G. K. Warren, Major Engineers, ifcc, 

President of Commission. 
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APPENDIX B. 



f 

■pPOBT OF SURVEY AND BOltLN'GS MADE AT THE PRO 
^B POSED SITE OF THE LAKE BOEGSE OUTLET, 

^^VAiDong the mauy propositious for controlling the floods of tbe Mis- 
fiisBippi River, for the protectiou of the cultivator of its alluvial lands, 
attention has been prominently turned to outlets or weira, toe the ilia- 
charge of the surplus waters during tbe flood season. 

Only two localities present themselves for such weira, with any feasi- 
ble means of guarding aud disposing of the waters thus extravasated, 
without defeating the object of the levees; that object being the safe 
defense of the cultivalor against river-floods. 

These localities are Uie Bonnet Carre and the English Turn, and call 
for more thorongh examination. 

Both were treated in the great delta survey of 1S51 and 1860, by 
Humphreys and Abbot, whose opinions favored aucll <^xperimentB 
under certain conditions prescribed by them. 

The consideration of the Bonnet Carre, where the liver approaches 
Hear Lake Pontchartrain with a very high levee on the left bank, showed, 
however, some momentous consequeuces of an outlet there, namely, the 
ob8tru<;tion of Lake Pontchartrain as a navigable lake, by deposits from 
the river, and the destruction of the Great Northern Railroad ; both of 
which seemed inevitable, and stood as weighty objections to that lo- 
eality. 

The English Turu (two miles below) brings the river in like noarness 
to Lake Borgno, and without involving consequences so grave as obsta- 
cles to an outlet for the river. Lake Borgne has but minor value as a 
navigable water; and, with shores opening directly to the Gulf, conld 
not have its level materially elevated by receiving a discharge of Mis- 
sissippi waters. 

The distance from the river to Lake Borgne at Story and Repose plan- 
tations, is only 5.3 miles. (See map A.) 

The bend of the river is somewhat convex, and slowly encroaching 
uijon the land, with a high-water level above the laud, varying trom 3 
to 6 feet along tbe banks nearest to the lake. 

The bayou Eienvenue, of historic note, bounds above, and bayou Du- 
jirez limits below, tbe area over which the vN'aters must be guided, in 
tase of a weir being established here. Tbe Mexican Gulf Canal has 
been cut from near the river-bank to bayou Duprez, and, utilizing its 
cbaunel, the canal passes with it into the lake, at about four miles south 
of the mouth of bayou Bienvenue. Both these channels must be avoided 
by the works which will be required to control these waters and guide 
tliem to the open lake ; and, even then, it is probable that both would 
soou be destroyed as navigable chaimels. 

TOPOG-RAPUY OF THE GEOUSDS. 

I have caused an exact survey to be made of the lines selected for the 
)irobabte location of tbe levees of protection, starting 8,00(1 f' 
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the levee-front, the lower liuo 82 feet below the line of Story aud Re- 
pose plantations. 

This line bears about N. 05° E., and reaches the lake 1,583 feet above, 
the mouth of Bayou Dnprez. 

Its leDgth fromllevee to lake is about 28,200 feet =5.322 miles. The 
upper line makes an angle of 120° with the river, bearing N. 35° E., 
and steers clear of, and reaches the lake just below the mouth of Bayoa 
Bienvenue. Its length from the river to the lake is 3i,4O0 feet ^G.5 miles. 
Within this area of 12.5 square miles the space of open plantation- 
land, chiefly on the Story estate, is 750 acres ^1.2 square miles. 

The area of swampland, covered with trees, generally small maple, 
and aah with large cypress, is 4.74 square miles ^3,033 acres. 

All the prairie is liable to daily tidal inundations, while the forest is 
but little higher, in the main, aud is frequently, much of it daily, under 
water. 

The lower boundary-line, starting from the river, now at low water, 
rises ten feet to the batture bank, (nearly one hundred feet wide from 
there to the levee.) This rises two and a half feet above the batture, 
and two inches above high-water mark of 1S74, the highest known flood 
in this portion of the river. 

The line then descends 4 feet to the base of the levee on the land side, 
and thence with the land surface nearly 4 additional feet in the first 
station of 700 feet. It then rises, after crossing this low ground, to an 
elevation of only 4.5 feet below the datum, and thence the ground de- 
clines, with slight undulations, for about 4,000 feet farther, or a mile 
ftwm the levee, to the general level of the forest swamp. This is only 
1.5 feet above the lake level at mean tide, or 11.5 feet below the high 
water of the Mississippi River. 

This level is maintained, with very gentle undulations of only half a 
foot, to the end of a long forest projection that reaches within a mile of 
the lake itself. 

Near the lake the ground rises 1 foot to the shore, where it has a nat- 
ural ridge or levee of an additional foot, beyond which it falls directly 
to the level of the Gulf, just 13 feet below the high-water mark of 1874, 
as taken on the levee November 5, 1874.* ' 

The upper boundary-line has a batture about 200 feet, 3.5 feet below ' 
high-water mark, a levee 4.5 feet above batture, an<l the line descends . 
on land side to 5.5 feet. 

In 1,000 feet it descends to 8 feet, and in 4,000 feet it reaches, at the 
end of the plantation, a depression of 12 feet, to the forest swamp level. 
The forest, like that on the lower line, is of small saplings, increasing 
in size with some large cypress, back to 12,127 feet. Thence the prairie 
marsh maintains nearly the same level of 12 feet below datum to 
within 500 feet of the lake. Thence it rises 1 foot to the very shore, " 
which is bounded by a natural bank 1 foot high, and drops to 13 feet, 
the lake and gulf level. 

The lake along this entire front has a depth of 10 feet within 1,500 
feet of the shore-line. 

Near the shore it deepens 1 for every 150 feet, and the bottom is hard, 
compact black or blue clay. 

Above and below our area of discharge are considerable bayou chan- 
nels — Bienvenue and Duprez, with channels of 20 feet and 10 feet 
depth, and 100 and 300 width ; but from their mouths out into the lake 
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DO defined channel, (except as cut for the canal at Diiprez'a 
mouth,] and only a mud-bar of about 4 feet of water. Into Duprez 
veasels of 8-foet draugbt, with lumber and oysters, enter and pass up 
the channel and tlirongli the Mexican Gulf Canal, near the river-bauk, 
half a mile below our lower line. 

ThuB the whole area is without topographic vicissitude. The forests 
would have to he razed and entirely removed, or burned, to give free 
flow to the waters from the river to the lake. It will be seen from the 
profiles herewith (see Chart B] that the outlet could not be depended 
upon for more than 5 feet discharge at high water, nor for more than 4 
feet during the daugerons flood-seasou. 

This would furnish a jutage of 32,000 square feet, and practical dis- 
charge of not more than 4 feet per second. The discharge then would 
amount to 128,000 cubic feet per second. 

In like mannerthelakefroutbeingleveed by an elevation of 1.6 feet above 
the swamp-level, reduces the discharging depth by as much, and leaves 
a. practical cross-section 1G,000 by 2 = 32,000 square feet, with a fall of 
9.5 feet in 55_+5? = 31,000 feet = mean distance to the lake. 

Such discharge, over a very rough bottom at best, would probably 
equal i feet per second, but could not be relied upon for more than 5 
feet, and this rate would deliver 150,000 feet per second. 

Should this opening be made, the revetting required to protect it from 
abra«iou and cutting a channel should be confined to the jaws and river 
above XLud below tiiem, and should not cross the channel-front nearer 
than about 1,000 feet back, until the snrface-frout should be carried 
away hack to that distance. There is much doubt whether that would 
be effected by the current. But without it the discharge would uot 
render the amount of service expected. 

Beyond that distance, I shonld have no expectation of abrasion or 
diaturl)ance of the surface-soil. 

In the forest portion of the weir, even after the smoothest practicable 
clearing, I would expect accumulations of drift-wood, tow-heads, and 
rafts to form, and be half buried iu the sand, thus encouraging the 
closure of the weir. 

Theae must be annually i-emoved, if practicable. And even with 
the exercise of all human effort, I doubt our capacity to prevent the 
destruction of the Lake Borgne outlet. 

The levees will be so little diverged as to make the delivery at the 
lake about double the width at the river. It would be 10,000 feet wide 
and 2 feet deep in delivery= 32,000 x 5 = 100,000 cubic feet. 

It is probable that such delivery would best accomplish its purposes 
and have least risk of self-closure. 

1 jespectfully recomnend the weir of this form. 

GEOLOGY OF DEPTHS AND TOPOGRAPHY OF SURFAdE. 

The general slope of the lands fronting on the river is rapid back 
toward the lake, reaching near the swamp-level at about 3,000 or 4,000 
feet from the river-bank. In like manner with the habitudes of the river 
throughout its alluvial beds, it has here graded its banks back to the 
swamp by dropping its heaviest and coarsest material first, and by 
bearing farther from the channel the lighter and allaminous particles. 
Thna,when the overflow was arrested by the levees, the process of the 
swamp elevation and extension of the higher alluvion back toward the 
lake was cut ofl", leaving the graded slopes a oenfiaiafewiii ^'aiesct. 

H. Ex. 127 7 ■ 
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PBOCESS OP GEOLOGICAL FORMATION. 

Our borings at tlie river penetrate tlie level of the Gulf at about ten 
leet from tbe surface. 

The deposit below this was made in tlie sea, aa was all the alluvial, 
material below the Gulf level. 

In the process of filling the Gnlf the river has, doubtless, preserved a 
finctuating channel beueath the sea-water. Hence, any shaft sunk iotO' 
the allnvion, for example between the river and lake, at the proposed 
outlet, may pass through all the variety of material thrown down in the 
channel, and along the channel -banks. 

These materials vary from coarse sand, associated with logs and frag- 
ments of-wood, to fine sand, various clayey matters, chieily aluminous, 
iron oxides, and decayed vegetation. Each of these may form a bed for 
itself, but more generally they are mixed two or more together, except- 
ing quicksands and blue clay. These are often found pure, and ia 
greatest depths. 



Apparatus. — The augur used forpenetratiug the gronnd and bringingnp 
samplesof the matter beneath, is a common cue and a quarter-iuch boring- 
augur, with screw-shaft of ouefoot length and handle-shafting of oneinch 
gas-pipein five-foot sections. This penetrates through IJ-inch gas-piping, 
driven dowu by a small pileihammer worked by hand, lifting and drop- 
ping it upon an anvil or heading fitted ou and iu the head of the pipe. 

Experience has shown that iu driving these five-feet sections of piping 
the matter penetrated rises in the tube, and that the driving readily re- 
ports the moment when this ceases. The auger is then introduced, and 
by a few revolutions fills the whorls of the screw with the mud, clay, or 
sand in the tube. 

Generally it is withdrawn at ea«h foot of descent, often passing two or 
three feet below the tube's extremity, and samplesof the. borings are 
bottled and labeled and preserved for inspection. 

The tube is then driven with greater ease as far as the auger has pre- 
ceded it. Moat of the penetrations are without difficulties except tha« 
all the deep borings show increased difficulty in driving, owing of course 
to friction against the ground. 

Quicksands are not penetrable by driving, but the force-pump ia at- 
tached to the auger- shafting, the inner tube conducting water down to 
the quicksand and forcing saud and water up the sides between the two 
tubes; and this is easily driven, if promptly plied, down the cavity thus 
made, following to the bottom of onr quicksand stratum. 

Samples of this are kept in like manner as other materials. 

In two instances only were impassable obstructions found. • 

In boring No. 3, on the riverfront, we found at eighty feet an obstacle 
stubbornly resisting the tubing, and battering its lower end iu sucb 
manner as to indicate some hard rock, which, when pulverized, left a 
whitish matter on the battered end of the tube. 

I believe it to have been a granite bowlder, or other very hard rock, 
probably pertaining to the drift-beds" supposed to pass beneath the Gulf. 

■ The diluvial beds or the Btratnm of pebbles, Bilioeoiis mcks, in the bluff BirmatioB 
at YickHbuTKh, Grand Gulf, Nittcbez,TiiDioa, Bnyon Snro, and even Baton Rotige, show 
the dip southward to be very sentte ; and whether at that geological a^e the Qnlf held 
its preseot level or not, there ia good reason to believe that snoie of its matorial was 
borne forward and dropped into the depthx, by the melting ice of the glacial aea. 
is no BiAtter of Burpiiie that our shaft anonld eneoimter "~ -•--.'--'-- 



ALLUVrAI, BASIN OF THE MXSSISSIPPI RIVEE. 



99 



Auotber obstacle in another boring arrested the anger and tubing. 
But we believe tliat this was compEict indurated sand. Uur haste for- 
bade delay in favor of mere scientitie inquiry, Tlie area fur the proposed 
neir (see plan] was thus sounded for its stratiUcatiou in fourteen 
localities, as shown, four in front, four at 1^ miles baek, tliree midway, 
thence to the lake, and three on the lake-front. 

The minutes of these borings were carefully recorded by Capt. Jeoks 
Brown, and his book of record is transmitted ibr examination in proof 
of the care and detail of his work. 

The samplejf taken at every five feet of depth are preserved in glass 
jars, closed and labeled on the spot. 

The time allowed for this work was iusufBtiieut by a month ; and the 
uecessity of work at night, in these nearly inaccessible marshes, amid 
seriients and mosquitoes, must explain many deficiencies. The depths 
obtained tor the first two Hues is one hundred feet, and for the others 
about seventy feet, mean. 

The following ai'e general remarks deduced from the study of the s 
pies obtained from the borings :" 

•A ooDii)lete analysis of the speoiraeoi obtained from tUe borings vrill be made, but 
could uot l>e prepared ia time fi>r tliis roporl;. 

A seleutioD from these speoimeDs was seuC in boxes by Frofussor Forshey to Prof. 8> 
F. Baird, of the SniithsoniaD IostitatioTi,for identiQcation urid olafiaificntion. The lat- 
ter referred them t*> Prof. A. Verrill.of New Ha Ten. By him pact were sent to Profess j 
sor DawsoD and part to Professor Carpenter, of Montreal. Anawers to these appIioR 
tions fnr scientihc assistance were not received by Professor Forahey in time to hi. 
embodied in the report sahmitted by him to the commission. These gentlemen, hon^.9 
ever, very kindly and promptly complied with the request; made upon them, and the 
inforaiatioD oil being received by Professor Forshey was sent by him to the oommissior 
and ia here embodied oa a note to this repui't, al the place indicated therein by him, 

G. K. WABBEN, 
Preaidtmt of Commi»»i(Mi. 



^■^ifrad/com a Idler from Prof . Philip B. Carpenter, Ph. D., to Prof. C. G. Forahey. 

Principal Dawson writes that "the sand in your box is pnrely siliceons. There are 
no Foraminefera in it, bnt there is very little material. There is onepieceoCa^Sr^ioOfl. 
probably Memhranvpora ; species nnknown to me." 

PtofesBor Verrill writes : " The fragments of Ediinidg apparently belong to two dif- 
^^E^nt genera, one a Spaiangoid, and the other is perhaps Mellila pentapora." 



ft 0/ MoIlMcafrom horimj j\ 
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Marked specica : 
(1.) Sana Bolttsieri, D'Orb., 1 + fragment, adult, 
(ii.) OHm!iIaniHd«(a,DUIw., 1 ap.juii. 
(3.) Olivella } fulgeve, Riv., 1 sp., very young. 

(4.) PleuTotomid. Small fri^gmeut, not enough to recognize even the genua. 
Luc'ma I CaTTibteomni, D'Orti., 3 valves. 
Atlanta. Fragment. 
I'tclw. Fragment. 
Litkophagas. Fragment. 
CarHvm\ tnnrtcafum. Fragment. 

TitReuids. Various &agments, genus and species nncertain. 
{3o.l Cm-lmla, larrilxBa, D'Orb., 2 valves. 

S.) ^nrula lateralis, Say., 'S valves -f- fragments, 
the above are believed to be now living in the Florida seas. 
There are, besides, two fragments of Butanirf; one fragment ! Ifembranipora ; several 
fragments Spatangotd and T Mellila pentapora ; all in siliceous sand. 
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At varioas points, for example, in Itoriiig No. 7 we fbuiid white sand, ' 
indicative of pure marine BOiirce. This was without sliells. At several 1 
other places our auger brought np fragments of marine shells, sometimes , 
whole ones, mostly young, all of receiit genera aud species, evidently ai, 
the then bottom of the Gulf, 

They were so frail and light as to prove their residence in some cove, 
or protected lociility on the sea-bottoui. The material in which tliey 
were found was manifestly alluvial, cast down through salt-waters, ul- 
timately smothering and destroying them. 

The inference is encouraged that the Gulf, beneath the alhivion, is not 
deeper here than UK) to 200 feet. 

Other reasons for the same conclnsion, in the GulF shore depths, may 
be found both west and east of the delta, at near this distance. 

An Hpproximate estimate of Gulf depth at this point ot the river may 
be had by inspection of the soundings, made by the Coast Survey 
along the Gulf borders, say in the Vermillion Bay, west of the delta, and 
in tlie Mississippi Sound, east of the delta. Prolong the Gulf shore 
curve from west of Vermillion to east of Bay Saint Louis, it will pass 
through New Orleans, and ten miles north of this point. 

The ten-fathom line would not be distant from this point. 

Wherever the river bed has occu]iied the ground sounded, we sboolil 
expect a depth of 100 feet or more for tlie alluvial beds. 

Elsewhere the depths may be (aud probably are) less than a hundred 
feet from the bottom of the bay that projected up to Mauchac auA 
beyond, prior to this alluvial deposit. 

Accordingly in several of these shafts we pierced the seashore or sea- 
bottom materials, both in recent aea-shells and sauds, and at times mnut 
lying Initnediately upon the bottom sauds. This I supimsed to hava 
been sea-weed cumulated in masses in the bottom of interior bays. 

Mud of soft black or bluish kind is found, of considerable depths, i 
some of these borings, resembling the mud-lump borings nearer the 
river's mouth. The irruptions of carburetted hydrogen gas from thq 
shafts were marked by violence, throwing mnd aud shells iu quantities^ 
and for several minutes, from the tube, from sixty or seventy feet o| 
depth. This gas burned freely, with reddish flame; and, from one of 
the shafts, continued several days. This is a general pheuomenou of 
the craters of mud-lumps. 

Please find a sample uf the shells aud mud thrown up from sixty-Sve^ 
feet depth in Shalt No. 11, box marked (P.,) also a sample from boring 
No. 10, at sixty to seventy feet depth, maike^l (Q.) 

This resemblance of some localities iu our borings to the mud-lumpit 
is not uuiikely, a priori, when we reflect that the Mississippi has been 
encroaching upon the Gulf from far aliovc this locality, aud with pre- 
cisely similar materials has beeu reclaiming it from the sea. As tbfl 
phenomena of the mud-lump, its shiny mud, it-s salt springs, a 
gaseous eruptions, now exhibit themselves along the bars of the river 
as they push out in front of the present passes, so in remote times, 
when the mouths were discharging into Lake Borgne, and tllliugtbe 
gutf beneath it, the bars pushed forward as at present, suppressing the 
springs that discharge themselves from the diluvium, aud choking 
their discharge, and causing the upheavals called mud-lumps, and the 
volumes of gas constantly generating from the decomposition of masses 
of vegetable matter. 

The shafts sunk in New Orleans a few years since furnished i 
gu^utities of gas an to promise a permanent supply for illuminating the 




ALLUVIAL BAxSIN OF THE MISSISSIPPI RIVER. 101 

'he jets bave gradually subsided, as should have been expected, 

All thetto facts poiut to tbe extent of the source, and justify the im- 
pression that it is generated in tbe bottom of the river-alluvion, and 
pTobalily from the accumulations of sen-weed and sunken marsh grasses, 
in thi^ iuterior and shallow bays. The trembling prairies may bave 
furnished much that was carried tu these depths, as tbe Mississippi sedi- 
ment actually found above it was prccipibited upon those prairies. 

These considerations are snhmitted from but a cursory examination 
of the material brongbtup from the depths. 

Many of tbe moat striking leatiu-es have been presented in tbe very 
last of the borings, 

A further examination of the serie.-^ of samples would doubtless de- 
velop much of scientific interest. But time is wanting. 

The boxes containing tbe parcels have just come from the field, and 
have not been opened or inspected, except as seen occasionally during 
the work. Tliey await tbe orders of the board, 

I respectfully ask for time, at least another month, for the study and 
report of these " voices from the delta depths," 

One result of the boring may be taken as fully established. Tbe area 
proposed for this outlet preseuta no risks whatever of the formation ol 
a river-channel to the Gulf by means of the proposed outlet. 






THE CROSS-SECTIONS OF THE BITER. 



le Koundinga made across the river-channel above, in front of, and 
iw our proposed weir are made at a distance of (i,500 feet apart. 
?bese exhibit a contraction in channel-capacity nnusual in these com- 
paratively stable portions of the river-bed ; the largest of these shows a 
uieau section of the Mississippi, the lower sections indicating a more 
tenacious material in the bed. 

The concave bank selecterl for the proposed weir is gradually, but very 
slowly, yielding to abrasion, tbe encroachment having driven back the 
levee only one remove at the lowest end, according to tradition, within 
the levee histary. 

These sections show a depth of only a few feet below onr borings iu 
front of them ; these borings on tbe front line show no evidence of the 
base of alluvial deposits. Borings No. 2 and 3 lie above and below this 
middle section ; they are the lower 82 feet and the upper 100 feet deep, 
starting only 7 teet above the river-level as sounded. The liver wonid 
appear here, at least, as carrying its own channel in alluvial deposits. 
For form, depth, and location, please refer to Chart B, herewith. 



It must be borne in mind that the public highway, on the Mississippi 
Eiver, is along the river-banks at the land-side base of the levees. 

In making an opening for outlet of the river's Hood-waters, it will be 
necessary to cnt off this highway entirely. And as there is no way to 
Hank tbe outlet, nor to preserve its bottom for a public road, even during 
Reason of water too low to escape through the weir, the public opposition 
of the inhabitants will manifest itself iu demands for damages. Nor is 
. it improbable they will be able to make the damage apparent, at least 
'"'flinhabitants within twenty miles below the weir. 
|['^o roads in Louisiana are half so much traveled as the two, running 

i np and the other down tbe river from t\i6 wX.^. 
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While it is impossible to pot this damage into the limits of an estimate 
iu dollars, it must be held in view as one of the pecuniary obstacles. 
The next item is more easily approximated, namely : 

Tke levee-protection of the weir. 

Above and below the proposed weir, the country must be protected 
from inundation by guard-levees, properly built and protected against 
breach or abrasion. 

Two methods have been estimated upon, as already submitted to the 
board, and now recomputed from accurate data, and the results submitted 
herewith : 

Ordinary earth-work levee. 

I have assumed for this levee a wide crown iu consequence of its ira 
portance, say twenty feet, have taken slopes at three and three to one, 
aud theu computed the prismoid. 

The upper levee, reaching the lake a short distance below Bayou 
Bienvenue, has a length of 3,440 feet, to which I add a returu of like di 
mensions, up the river-bank 1,(I(H) teeb. 

The lower levee has a length of 38,300 feet, to which I add a like return 
on the river front of 1,000 feet. 

An examination by our borings of the surface stratum shows the vege- 
table and spongy matter to be about five feet iu depth, a material that 
will not be reliable tor more than two feet of solid embankment. 

Heuce it will be necessary to add to the height of our levee three feet 
to cover actnal sinking throughout all the marine-marsh distance trav- 
ersed. 

Of this marsh, we find 34,000 feet length on the upper, and 6,000 feet 
length on the lower line. 

The following are the cubic contents : 

Cnbio yi 

Upper levee 643,15 

Ijjwer levee 5in,24 

GuHrd-levees i;l,26 

SiukBgu 275,000,00 

Total earth-work I,4li6,65 

Probable costal 50 cts. for earth-woik $733,32 

The cost of clearing the forest portion of the area, 5,053 acres, smooth 
to tlie ground, wood cut to pieces of ten feet, at, say, $10 i)er acre," 
830,530. 

Value of lands to be purcltased. 

One entire plantation, Story's, nitli improvementB, sugar-mill, 
niacbinerv, Bud buiJdiugs, &c., Story's cnltivable land, 750 

acreia,atS100 $75,000 00 

Foreflt-Bwamp, 3,639 acres, St J5 I7,tH5 00 

Marine maisB, 3,85T ncrea, at Jl 3,%7 00 

Improvements of ail kinds 25,000 00 

8121, 502 C 

Er vine's plantation-land, 10 acres, at }100 1,000 00 

ForeB^Bwan)p land, 524 acres, at (5 2,030 00 

Uarine-marsh land, 330 asres, at $1 :»0 00 

3, 950 00 



rofeilFflJaeoflands tobepiircbaseii »... Vl^,Ab2 OQ 
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Betie^ent for outlet floor and waUs. 



ETLe investigations of tbia survey warrant tlie conviction that there 
.11 be no abrasion of tbe general floor beyond the immediate vicinity 
of the front. 

For the better delivery into the weir, with the depth of the estimate, 
some abrasion of tbe floor in front would be desirable. 

Any revetment, therefore, lor the floor should be bronght not nearer 
tban 1,U(I0 teet from the river's bank. 

Both guard-levees, however, and the walls or jaws of the weir, should 
be well guarded by such protection of piles, timbers, and fascines, as 
should entirely prevent abrasion. 

For this purpose let piles be driven at 6-feet intervals, and timbers 
let into them horizontally, securing fascines of cypress-brueh, compactly 
coveiing the surface on front of the levees, and to a distance of ii) feet 
from base. Let this defense be stronger and wider for 200 feet length 
around the angles, and extend thence for WOO feet ± down the entrance 
on each side. 

At this distance, let the piling and fascine revetment extend across 
tbe weir, with piles at 10 feet apart, sunk 5 feet in the ground, and 
timbers secured to them, holding flrmly and smoothly a fascine floor 
of cypress- brush. Let this fasoining extend back 800 feet, limited by 
the height of the ground. At a descent of 10 feet below datum (high- 
water mark) tbe revetment would be useless, because of the toughness 
of the ground. 

But tbe protection of tbe levees from driftwood and abrasion of vio- 
leot currents should be extended the whole length of the lake, requir- 
ing a line of piles and timber defenses iu front, on both sides. 

All timbers and lumber to be of cypress. 

A veiy rude estimate, based upon these requirements, exhibits tbe 
following : 

Floorinir piles, at 30 ceuts per fiHit ' |130,000 

Lumber, 840 t>Br M 80,0W 

Fascines, 10 per sqaare yard .-. 71,000 

RevettiliRiiioutliof weir 9.000 

DefensiTB work to lake 43,000 

Total revetmeDt 333,000 

Second levee eitimate — Levee with partition. 

Give a crown of fonr feet, at three feet above high-water marlr, and 
iribe the slopes at 1 to 1, 



^B Giv 
^presci 
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The earth-work of tbis levee would be 
reduced to 378,138 yards, after allowance 
for sinkage of 73,333 yards. 

The lumber would amount to 3,791,906 
feet, with posts 2 by 12 inches, and plank- 
ing 2 inches thick, doubled to break joints 
— the posts to be six feet apart. 

The fence rising above high-wal«r mark 
must be covered three feet by the crown of 
the levee, and be snnk about three feet in 
the natural ground, cutting off all roots in 
the forest portion of the line. In the marsh 
portion, the fence to be sunk five feet below 
the surtace, the mean depth of the muck and 
roots of the grasses. 




^IV Le^ee, 347,850 yards, at 50 ceo 
Of \,' Lnmber, '2,79-2 M feet, at j(50. . 



;n;) ;:1V Total 
S>',^Jx For cleari: „ 
v. For property 



^j^ For cleuriog.. 

^. \ V. For property 

S<;\;\ For channel revettbg.. 



(Summary of easts. 



Total 0O6t with Forahey leree 80a, 5»r 



I 



j^ Cost of earthen levees. 

l,44fi,659 yards, at GO cents 

Otlier items aa above, viz ; 

Clearing 830,530 

Property 125,453 

Chanod levettiDg 333,000 



I 



The above estimates are rendered as 
nearly as practicable to the true cost, bat 
with diffidence as to their certainty. 

CONCLUSION. 

Having, as herein shown, completed the 
work upon the Lake Eorgne outlet Bu^^-ey 
as thoroughly an the limited time allowed 
would permit, this report of all the opera- 
tions is most re8i)ectfully submitted. 
C. G. FORSHEY, 

Assistant Engineer, 
New Orleans, La., 

November 30, 1S74. 
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APPENDIX C. 



STATISTICS OF UOTTON, SUGAR, AND CORN CROPS IS THE 
ALLUVIAL BASIN OF THE MISSISSIPPI RIVER SINCE ISiO. 

^Hfe Bx Mh. a D. Hankie. 



BIOU 



lu accordance with the resolution of your hoard, adopted at ita sea- 
sioa in New Yorli City, July, 1874, 1 have the liouor to submit the fol- 
iwing memoranda and statistics. 
Very respectfully, 

A. D. BANKS. 
. Gen. G. K. Waeren, 

President, ike. 

The object apparently contemplated in the resolntion of Oongrefis, 
creating your commission, is to examine into the expediency of protect- 
iug from inundation, and bringing into safe cultivation, a region of 
country, covering an area of over thirty-two thousand square miles, or 
twenty millions four hundred and eighty thousand acres.* This soil is 
of unsurpassed fertility, and has no equal either in extent or in produc- 
tive capacity in any other alluvial formation in the worid. 

This vast territory has been subdivided, by the distinguished United 
States engineers who have examined it, into four sections: 

First, the country below Red River belonging to the Louisiana sugar 
and rice region. 

Second, the area lying between the Red and Arkansas Rivera, hounded 
on the west and north by the highlands of Louisiana and Arkansas. 
This region embraces the four fiont north parishes of Louisiana, Con- 
cordia, Tensas, Madison, and Carroll, with Chicot and Besha Counties 
in Arkansas. 

Third, the "Tazoo basin," bounded on the east by the Yazoo, Talla- 
hatchie, and Coldwater Rivers, and on the south and north by the 
bln^ of Mississippi and Tennessee. 

Fourth, that portion extending from Cape Girardeau on the north to 
Helena on the south, and from the Mississippi on the east to Crowley's 
Ridges on the west, and known as the " Saint Francis basin." 

Nearly the whole of this vast space is annually at the mercy of the 
Mississippi River, and all who plant there, have to do so at the risk of 
inundation. 

Once reclaim, by a permanent system of prot«ctio,n, the prolific lands 
of the Mississippi Valley, and in ten years, it is believed, the cotton ex- 
port from the United States would be doubled. On this alluvial soil, 
the labor of the cotton States can be intrenched, and it can successfully 
contend with all Christian and Pagan attempts to compete with this 
country in the production of cotton. 
These bottoms are capable of makingfrom 1,500 to2,500 pounds of seed- 
1 cotton per acre, and, in the climatic conditions necessary for the growth 
if this great staple, have no equal in the world. The soil is the accre- 
'" a of centuries, and is of great depth and surpassing fertility. 



106 ALLUVIAL BASIN OF THE MISSISSIPPI 
FIEST LOUISIANA SECTION. 
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SECOND SECTION, LOtTTSlANA AKD ARKANSAS 



^H Coniitleaori>artsk<«. 


Imprmtd 




Cotton, 


CDru,bnBh. 


ie». 


1 04,' 363 

slain 

in! 355 

60,423 
42,364 

87,SV5 
77,734 

as 


tlH,33S,TaB 

U,W0,«!O 

15,068.113 

1,403,304 

415; 053 

IS, 335, TS3 

15, 452, res 

11,640,800 
16,0Ge,Tl« 
41399:554 
4,198,840 

3.188,50(1 

sSs 


83, Bin 

u'.mo 

SIS 

8,678 

85,970 
141, 4113 

as 
ss 

15. BOB 
as, 371 

II 


^■t^ 






B99.0» 








^aS5 

4a3.4TS 

as 

5M,S§1 


c»„«. :~ 












391,385 


K™:«.:::;;::;:r™ 










ClllHlt 


as 





THIRD eECnON. MISSISSIPPI AND TENNESSEE. 




L™ 


16,973 

as 

1" 
IS 
.as 

II 


(SOS, 605 
1,078,086 
3,5B3,V05 

419, 039 

ai5;o9» 

514.589 

i;9ti;t3i 

IMS 

3,883,361 


4.723 

fS 
SE 

20,ais 

AS, 

24,311 














11 






















sss^sos 

401. 960 
23^380 










sii.-m 






^^ 






.as 

SB, 341 


3,337,592 
a 276. 506 
4.317,575 


15,894 

is 

64.075 

15.571 
11. 4,'i6 

19; 027 

15.784 

■«i 
as 










18.055 






lift 398 
lBl,6Ba 

ga 
ii 
iiil 


10,887,887 

1,44B,B25 
a,008,SU5 
4, 870, 163 
1,735,089 
1,733,330 

6,003,870 
3,890,611 


Boll '*'''■ 






















1S5;67S 
303,435 

iSO.448 












P^ 



f FOTJBTH SECTION. -SAIST FKANCIS 


BAsre,"!^ 


k<^l.npI»od. 


t 1850.. 


*8'*ll 


a*; 050 


5, IK 
696 


»!!S 






1K,9TO 












































1860.' 


83,137 
lBiB97 


s;W415 


1:S 


SS 






S;S 



108 ALLUVIAL BASIN OF THE MISSISSIPPI RIVER. 

rOURTH SECTION. SAINT yRANClS BASIS— Uon tinned 
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• CeuBiw of thsBD jearB. tAporliouoC tliis connli? la uplaad. 

In 1810, tbe five front coauities north of the month of the Yazoo Kiver 
made thirty -nine thoasand bales of eottou. In 1850, the same eountiea 
made forty-two thousand bales, showing but little improvement over the 
prothiction of 1840, After the cession to the State of Mississippi of swamp- 
lands in aid of a levee system, and after the construction of these leveea 
in 1860, the iirodaction of these counties reached 166,000 bales, ahd 
amount of corn more than enough for the extravagant eonsnrnption of 
their people. This increase of eottou in the front counties was accompa- 
nied by a corresponding addition in the cotton-product of the other 
eight counties in the rear, as evidenced in the following ; 
Comparatim statement of lite product of cotton in iheee coanlies in Ike Slate nf MieiUaippL 



im. 



BWniea 



19,087 
15,8aV 



Prepared from 






Dbcrubeh is, 1ST4. 

The cotton-supply is a problem engaging the attention of the civilized 
world. Six millions of bales are annually required to furnish Europe 
and America alone. The average weekly consumption of Europe, ac- 
cording to Mr. Edmund Ashworth, vice-president of the Cotton-Supply 
Association, is over four millions of bales a year. 

The following table presents a fair average estimate of the present 
production of the cotton-growing territory of the world :* 

Eaat Indies 1,500,000 

Egypt -250,000 

Turkey, Levant, &c 120,000 

a«Kil, Pero, and Weat IndieB 700,000 

United Stotta 3,7.^0,000 

All other anuroea 60.000 



"Eeport of Briti8bCotton-a"""i" KwKK^ftitiQa. 
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Duriufj; tlie war, and the famine prices wbich the failure of the Araer- 
km cottoD-aupply produced, British energy and euterpriae were greatly 
stitniiliited to open new fields of production, and to rid its mannfactiirers 
oftlieir dependence upoti this country for its raw nidteriiil. 

The English government has greatly enconraged the cnltivhtion of 
cottori all over its colonies, and in other countries has stimulated great 
iuterest in this luatter. Prance, Greece, Turkey, Morocco, Egypt, Portu- 
gn], Japan, and even Bnssia, have been each appealed to: and all are 
HLiIiiip;, by estimption from taxation, by land-grants, and bounties, the 
irrowih of cotton in their dominions. The results of these exertions are 
seen in these figures : Hayti, between 1860 and 1862, had increased her 
cotton -ex i)ort threefold. Malta produced in 1862 four times as much 
AS ill ISUU. Smyrna contributed in 1SU2 sixty thousand bales ; in 1860, 
only ten thousand. In 1864, Manchester was receiving its cotton-supply 
from thirty-nine sources ; atnoug these additional sources of supply were 
CUina, wifh ai»,{H)0 bales, Turkey with 38,000, and Japan with 21,000, 
while the Indian cotton rose from 455,000, in 1800, to 1,500,01)0 bales in 
18(J*i.» 

In 1801 Lord Dalhousie inaupunited the railway system for India, 
projeetiug 4,000 miles of railroad, to be constructed at an espense of 
#44=«,(100.0(IO. 

The government engaged to pay the interest on all sums invested 
in these India roads, in the belief tliat wilh these workw of internal- 
imimivenieiit all obstacles to a lull supply of cheap cotton will be 
removed. It is not out of place to remark in this counection that if 
England can afford to take such risks ti* wrest from America its 
monopoly of the cotton-plant, surely our Govemmeut should make 
some expenditure to prestrve it. 

lu 1800, cotton constituted three-fourth.s of the value ot our exports ; 
last year, (1873,) under one-half. 

\ monthly report, No. C, of the Bureau of Statistics contains a 
wative statement of the imports and exports for the year ending 
iher 31, 1872 and 1873. 

isfnrl872 SG77, m, S79 

iHibritffa _. m4.9ifr.mi 

D favor of li57'2 52, 147,al7 

19 for lS7a, domestic _ $531, 4; W, 71^9 

■■ - Ta, furL-iHil 25,0H(i,0rt:i 

569,531,1*72 

s for 1?73, dimesfic JHiO:), :ifiii, 531 

* for 187a, fuVeif-Q a4,9(i8,a04 

631,334,735 

ihffwenoe in favor of 1873 61,9011, tlti;( 

' In 1873, the export of raw cotton amounted to $219,733,740 against 
8l97,tJ5fi,SOe in 1872. 

It has been truly said that the importance of a large production of 
cotton as the chief export of the country in adjusting the balances of 
trade and exchanges, and especially in its bearing upon the future 
position of the public debt so largely held abroad, cannot be overstated. 
In this connection the following statistics show the ebb and flow of 
this export-trade with Great Britain for a series of yeai's, as corapareil 
with the cotton-export of other countries. 

•Beport of tie Britisb Collon-Su^i^Vs AB6cwwAvni.™\^Kft, 
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In 1860 the receipta of cotton from the United States into Great Brit- 
ain were 1,115,890,608 pounds. From all other countries, 375,04S,144 
ponnda. In 1872 the receipts of cotton from the United ytates into 
Great Britain, 6135,600,080 pounds ; from all other countries, 783,237j592 
pounds. It is estimated that an efficient levee system would bring into 
safe cultivation in the course of a few years seven million of acres of the 
Snest cotton-lands in the world, capable of producing one bale to the 

Scarcely secondary in importance to the growth of cotton is the sugar- 
Louisiana, produced almost entirely in tlie alluvion of that 



At one time the cane-sugar grown in Louisiana equaled about three- 
fonrtbs of the sugar consumed in the United States. Were its past 
pnrinction restored, which cannot be done without protecting it from 
the ravages of the river, the amount would even now equal neariy one- 
half of the sugar consumed in tliis country. 

To give an idea of the decay of this great interest, we present the 
number of hogsheads produed in 1860 and 1866, ivith the number of 
plantations in the same years, (Report of the New Orleans Chamber of 
Commerce in 1807.) 

!86l. 1866. 

Crop ... M9,000hhd8. 39,000hhd3. 

Number of plantations 1, 291 347 

The total amount of sugar consumed in the United States is about 
45(1,000 tons. Louisiana in 186L produced nearly one-half of this 
amoQut, thereby saving an export of gold for foreign sugar of about 
<25,0«0,OOO, 

last year the importation of molasses amounted to nearly 40,000,000 
gallons, which, at 40 cents per gallon, would amount to $16,000,000 of 
additional gold-drain from the country. 

Tweuty-flve hundred thousand acres, it is believed, if proper protec- 
tion should be afforded, could be used for sugar-growing in Louisiana. 
(Ueport of Generals Ilumpbreys and Abbot.) 
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^s the three tioods of 1S62, 1865, and 1867 will no doubt often be 
,ic))ed and discussed hereafter, I have thonghtit advisable to append 
l^brief abstract of the most important facts collected respecting them few 
each of the main tributaries, begiuning near the sources and proceeding 
in regular geographical order toward the mouths. The records foe the 
Tazoo River also include the tiood of 1874 ; which, in general, is treated 
ill Appendix B. 
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OHIO RTVER. 

FittsJmrfjli. — The ke broke up on Feliruary 3, 1367, causing the river to 
rise and ini mediately to fall S feet. The next freshet began to rise 
rapidly on Febrnary 14. By February 15, it stood 22 teet by the 
Atlegbeny pier-mark and began falling. The largest fresbet of the year 
attained its height 22.3 feet by the Allegheny pier mark, on March 13, 
and then rapidly fell. It was 10 feet below high water of 1S32, antl . 
8 feet beJow that of ISfio, which was highest on March 18, and chiefly 
dne to an Allegheny freshet. 

Roehetter, (26 miles below Pittsbnrgh.) — The freshet of February 15, 
1867, was higher by 6 inches than that of March 12, 1867, Iwing 28.5 
feet in the channel. It was 13.5 teet below high water of 1832, 10.5 
feet below that of 1352, and 7.5 feet below that of March 18, 1865, which 
was precisely equal to the 1860 and 1861 freshets. 

Marietta, (171 miles below Pittsburgh.) — Eiver began rising slowly on 
February 9, 1867; attained highest point, 35 feet above low water, on 
February 17-18 ; fell slowly ; began rising on March 9, and culminated 
on Miych 13-14, at a point 28 feet above low water ; then slowly re- 
ceded. Downfall in February, 1.8 inches ; in March, 5.3 inches. 

JParkfrsbnrgh, ( 183 miles below Pittsburgh.) — River began lising on 
Febrnary 13, 1867 ; was highest, 36 feet above low water, on February 
17-18 ; fell slowly. Its high-water mark was 2.5 feet below that of 1865. 

Cincinnati, (4GG miles below Pittsbnrgh.) — Thoduration of the iiood of 
1867 was unprecedented. For 32 consecutive days ( February 16 to 
March 19) the mean channel depth was 51.3 feet, the greatest depth 
being 55.8 feet on Febrnary 22, and 57.3 feet on March 14-15, and the 
least depth being 44.6 tfeet on March 2-3. The March rise was 0.6 foot 
below high water of 1865, and 1.3 feet below that of 1862. Immense 
local rains during flood of 1867. 

Louisville, (618 miles below Pittsburgh.) — The rise of February 22, 
1867, was 8 feet, and that of March 15, 2.8 feet below the high water 
of 1832. The March rise was a little below the high water of 1847. For 
live months snows and rains had been excessive, the downfall being 
estimated at three times the usual amonnt. 

Wahohh River. — In 1867 there was only one important rise, which oc- 
cnrred in Febrnary. At Eugene, Ind., (350 miles above mouth,) by exact 
marks the high water of 1858 was the highest on record, being 28 feet 
above low water. It was 1, foot above the high water of 1828 and 
1844, 4 feet above that of 1851, and 2 feet above that of 1867. la 
latter years the river remained bank-full from the latter part of Febru- 
ary until the middle of May; suows during winter and raiua in March 
being excessive. In 1862 the high water occurred in February, and 
was very destructive. During the 34 years between 1833 and 1866, six 
crops have been lost from overflow. At Terre Haute the high water of 
1867 was 1.3 feet below the high water of 1858, the highest on record,, 
culminating on February 21 with river 25,3 feet above low water. The 
rise begafi on February 9. At Vincennes the river was out of its banks 
from February 19 to March 2, inclusive, being highest on February 
22-23, when it was 0.5 foot higher than ever known before, (25 feet above 
low water.) Snows and rains had prevailed during the wiuter. 

Caseyville, Ky. — In 1867 the river began rising on Febrnary 1, and 
reached highest point on March 1, being tbenO.5 foot aliove high water of 
1832, and 4.1 teet above high water of 1847. The second rise culminated 
about March IB, and was 0.4 foot below the lirst, the fall between the 
two rises being about three feet j downfall during the winter was with- 
oat precedent. 
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^^^Hwberliind Biver. — At Cnrthage the high water of ISIiTwas 7 feet 
' Mow that of 1S26, 4 feet below 18i7, aud I foot below 18li3; and 
was iO feet above low water. The rise began on Febrnary 23, cnlmi- 
nated on March 9-12, subsided S feet, but again swelled niitil March 35 
or 26, when it Jinall.v fell. At Nashville the ^ood was 0.8 foot below the 
higli waterof 18i7 on March 13. On flarpeth Shoals, 30 niileji below, 
wliere extreme low water gives a depth of only 13 inches, this Hood 
stood 64 feet. The rise there began on February 28, the water stand- 
iugld feet. It culminated on March 13. After Mitrch 16 the river fell 
very rupidly, with no sccoud swell. It was over banks (above about 55 
w shoals) from March S to March 16, iuctuBivi^, indicating a fiood of nn- 
naually long duration. At Edilyville the Hood was 1.2 feot above high 
water of 1847 on March IS, the highest floods previously ou record 
there, 

Tmnensee River. — The flood of 1807 far exceeded all itrecedeuts for the 
past 90 years. It consisted of one great rise due to furious rain-storms 
which covered its entire yalley, jwrticnlarly the mountain region. At 
Kingsport, ou the Holstou, rain ftll nearly continuously from February 
-8 to Slarch 7. At noon of March 7, the liver attained its highest point, 
teiiig 30 feet above low water and 4 feet above any other flood. In 20 
iiourait fell 10 feet. At Strawberry Plains the freshet rose 52 feet 
;iboT6 low water and 11 feet above any other Hood. At Knoxville the 
river rose 12 feet above high-water mark of 1847, and was over 50 feet 
ileep. Near Harrison, the Tennessee rose 15 feet above any known 
watermark. At Chattauooga the rise began on March 4, overflowed 
linuksou March 8, and attained height on March ll,beiug 53 feet above 
low water and 15.5 feet above the high water of 1847, the highest ou 
record. The river fell with equal rapidity to usnal level. Bains were 
iucessaut for fonr days before highest water. At Bridgeport, Ala., 
the flood reached its maximnm, 11.5 feet above all former marks, late on 
Marcli 12. At Bellefoute, Ala., rise began on March 5, and was 
highest on March 13, when it was 9.1 feet above high water of 1847- 
At Decatur the freshet culminated ou March Ifi, being six or seven feet 
above any other flood; it remained stationary tbr two days. At Flor- 
ence, Ala,, the freshet began on March 1, culminated ou March 15 
falling very slowly for three days- It stood 6 feet above all other 
floods. At Eastport it stood 7 feet above any known flood. At 
JohosonvUle the flood culminated on Mareh L*2, being 3.8 feet above all 
I'revious water -marks, and 44,8 feet alwve ordinary low water ; by April 
1 it had returned within banks. At Paducah the rise culminated on 
starch 21. The destruction of propert.\- and life occasioned by this flood 
W3S beyond parallel iu the history of the Tennessee Valley. 

^fetropo(ill, (40 miles above Cairo.) — Tbe February rise of 1SG7 was 
!5 feet below high waterof 1817. The river remained nearly stationary 
Dritil March 9, when it began to swell; it culminated on Marcb 20 at a 
jioiiit above alt previous water-marks, being 3 feet above high water of 
I8lil», and 4.4 feet above that of 1847. Tbe fall was rapid. 

Mound City, (Q miles above Cairo.)— The flood of 1867 rose 0.9 foot 
above high water of 1862, 

tUl'FEIJ .MISSlSSliTI KIVER. 
rt Bipley. — No rain fell between November 26, 18C6, and April 13, 
1867 ; no spriug rise in 1SG7. 

Winona. — ^Tliere were not 12 hours of rain between January 6 and 
April 13, 1867; no early spriug rise, tUe rVvet \>e\.Q?, 'reo'Lft-ft.'wi.'&ais'Sa^ 
H. Ex. 127 S 
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The highest poiuts reached between October 4, 1S66, and April 22, 1807^ 
were on December 24, when the fiver was C.G feet above low water, 
and on April 22, 1867, when it was 'J.4 above low water and rising. The 
total range here is about 14 feet. 

Rock Island, — The highest recorded mark is that of March, 1870, 
which was 16.7 feet above low water of 1864. The high water of 1863 
was 1 foot and that of 1867 was 2.35 feet below high Wiiter of 1870. 

Illinois River. — At La Salle, 18.5 inches of laiu fell between February 
1 and Jniie 3, 1867. A freshet, rising within 1 foot of top of levees, 
culminated on February 17, 1867, being 20 feet above the low stand oj 
Febraary 3; the river i-emained high, butOBcillating, uutilJiiue 3, (datQ 
of letter,) tbo lowi'st point being abont 7 feet above low water, oil 
May 19. 

MIBSOUEI KIVEK, 

Fort Randall. — The river remained frozen until April 9, 1867, being* 
at low-watei' mark, or abont 5 feet deep. It began rising on April 12,> 
and on April 17-19 it was bank-full, but it' fell at once to usual suiu> 
mer level. The freshet did uo damage. No local rains fell for the five 
months ending April 16, 

Jiiobrara. — In Mareli, 1867, about 2.5 feet of snow fell; and on April 
17, about 3 inches of rain. On April 1, the river waa at asaal sum- 
mer level, bnt a sudden and excessive (10 feet) freshet iu the iNiobrara 
raised it rapidly. Couibiiied with the nae above, this freshet raised thft 
Missouri, on April 18, to a point 1.5 feet below the high water of 1858^ 
and 2 feet below the high water of 1866, the highest recorded flood. 

Omaha. — Ice broke up on April 7, 1807, the river being very low. 
The melting snows caused it to rise rapidly until, on April 23, it 
stood 18.8 feet above estreine low-water mark, {1863.} It was 1.9 teet 
above high water of 1860, and 0.1 foot above that of 1844. By April 30 
it had receded within banks, a Jail of about 7 feet. The levees were 
completely overflowed. 

South Platte River. — At Fort Sedgwick much snow fell in March, 1867. 
The mean temperature was very cold ; and the river there, about half a 
mile wide and 2 feet deep at low water, was irozeu solid. The ice 
broke up on April 8, with a little freshet. 

Saint Joseph. — The ice broke up on February 13, 1867, causing a little 
rise of 5 feet, due to melting snow anil ice-gorges. The highetit atimd 
In February or March was 12 feet within banks. 

Laivenworth. — The Misisonri was very low during March, 1867. QaitQ 
a freshet occurred between April 10 and May U, the river being at these 
dates 5.5 feet above low-water mark. At its height, on April 27 and 
28, it stood 18.6 feet above low water, and 0.7 foot above the mark of 
April, ISOO. No damage was done by freshets locally. 

ARKANSAS EIVEK. 

Fort Smith.— The high water of June, 1SG6, was 3.3 feet above that 
of 1862, and 2 feet above that of 1867. 

little Rock, — There were heavy rHius and snows in March, 1867. 
which, however, flooded the White, Little Red, Washita, and Saline 
Klvers, heading near the Arkansas, more than they did that river itself., 
Before the storms occurred the latter river was about 3 feet above low 
■water; iu two days after the rains began the river commenced to ris© 
so rapidly that in abont three days it rose 25 fuet, to its highest pointt 
which was 6 feet below high water of 1833, and 1.1 feet below that ot. 
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C0g^^l8C6. Tbc river rapiilly sultsidcd, doing UttltMliuniiKi* nliovo 
the iDdiience of batk-water from the Mississippi. 

Pine Bluffs. — In 1807, the river did not re»cli tlie top of its liiuilis by 
Mine teet, Tlie flood of 1833 is tlie greatest rewnlotl. Ncxl. to It In 
tbatof 18i4, wliich waa opcasioiied by a general t^fstu'l Id nit llic (.illm- 
laries. The river began rising late in March ; on Miiv s iiii,| Mny .iii 
itrei«;hed the mark of 1833; about July 1 it retired wiiliin liaiik.i ; <iii 
August 10 it attained low-wa.ter level, Tlie eoiistriicl.iini ol' li'von.-* on 
t]ie Lower Arkansas, since 1844, has all'ected ttic rclul.h« hcltfliLi of 
later floods. 

Sechatoo PlanlaUon, (15 miles above Sontli Bniid.) In \my2 Micro 
naa no great Hood in Arkansas Kiver itself. In 1H(IT the kvnti't'N roMi 
0^ foot above liigb water of 1866, wliich reuolicd a IiIkIht poliil. Iliiiii 
Hiiy other flood since 1844. There were several crevnuHiis neiir iirnl lie- 
loip this plantation in 1807, 

South Bend. — The date of highest water in 1S«7 wan .Iinm 7. Aiioiit. 
lour miles of gaps in Arkansas River levees in vielrilfy. A iModorutD 
flow! in Arkansas liiver at date of high waH-i' in 1802, 

L RED BITER. 

^KCut-off^ Landiiifj, (nearly west of Lewisville, Ark.) — There wait nn over. 
^fer iu May and June, 1807, damaging aboiib thren foiirthH iif rropo- 
^He highest water was about 0.3 foot above high water in Jane, I80ri, 
Bl April, 1800. 

^Kkrtneport to Alexandria. — Un June 23, 1867, the rlvt-r wan fiillint; faitti 
^Be flood had caused very considerable damage in thin rntfioii. 

H TAZOO RirEB. 

HAstbe Yazoo Pa-ss near Delta exerttt a great iutliiemM; an Dut tlfXNli 

Htbis stream when open, the following nofcs tm Uf Dm varioitfl l«vefW 

Haobhave been made to cIom; it are of valac : 

^Khe first levee, uear present location, gave way In IHW.(t) It, wim r^^^ 

^nt,and again washed away by the flootlof lfi>!fS, Ir «»■ ii^'''" r''l'nllt 

Hklie autaoin of ISjd.aml Kt'toil antil KUt hma mllltiiry iii'''<''«ilv hy th*f 

^py, iu March, I8«3. It wao eUm-A again in 1871, and If:i> Ht<'HM)'imMI 

^BpreMeDt time, altboagh now tlireat^ne*! by the rapid laxnin of Ihi- 

^Hk of tbe SlisKiiuippi in the vieinity. 

^W Bed Croea, on the TallahatehMt, 5tt mile- aijiivtt Oriwn wnnI^ Ihti 

^■k water ol 1S74 wa» 1.3 f««t turiirw iliat ft( 1867. 

^Hfe a pmnt on tbe YaloljoaNa, ?£> milm mIk*v« iirt^ntwfitkl, tt.f wstttv In 

^Bl nwe 0.5 foot abovf ibe marfc tA 1807. 

^mnemeood. — Tbe btglkm rcronlnl AomI wa« tbst of 1X74 } It *>•« lf«ni 

^B entiR'ly to rain, nnakl^ri hf i:tt^ii»tr-wxu^ Uimt IhK MloAWlMrf^ 

^■Bb wntslly exeru a gr»t tpflaMMK np(M ti» ffni'irl kv*-l. 'Df MUrW' 

^mfiffm* gire » cnmpanmn between JIof>rU '^fdilWifrt yntr*; lb« Ml' 

^Ke nu^e of tb« river bnitg 30 (n>t : 

^Kgh nt«r. .loly. ^^f^i. «m VJ iat^h^* lnp'kvw bicb wnti^ of t^'i, 

^mt^ wabT, )iar«rb. I-M^. warn 14 IimtIhw bftlmr jitab W4i*-r ol M74, 

^Wgh water, Ma/rb. i --V'. wa« 13 i*dK« h J aur l&fc w;4r<vr ot IWli. 

^Beh «atn. Afir::. IV>1. «M U meke* Manr hfam w»f^ 'rf Kf. 

^K^ watrf. >.'._'. -- ■•''■^.wM^HimitmtM&mmtdi wnur tit 1474. 

BPigh <• ^r <.- «« ; inwhMt ti^btw bMi wjnter /nf fA74< 

Bb igh [> . 'Ml <4 timIvm hniAw hicb wnttit t>f iifO^ 

W^S^ K -^- - TM 2 iBe&M M«m li<«ki mmua Af ]97i« . 
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High water, March, 1871, was 38 inches below high water of 1874. 

Water-surface, April 18, 1874, was 18 inches below high water of 1874. 

Water-surface, April 22, 1874, was inches below high water of 1874. 

Water-surface, May 9, 1874, was 58 inches below high water of 1874. 

^Water-surface, May 23, 1874, was 146 inches below high water of 1874. 

Honey Island, — The highest stage in 1874 occurred on April 24, when 
the water was 2 feet below high water of 1867. Below this place the in- 
fluence of crevasse-water began to be felt. 

Yazoo City, — The following is a record of the flood of 1874 at this 
locality : 

Water-surface on April 15 was 5.3 feet below high water of 18G7 ; 
water-surface on April 22 was 3.8 feet below high water of 1867 ; water- 
surface on April 24 was 3.6 feet below high water of 1867. Highest 
point on April 26 was 3.4 feet below high water of 1867. Water began 
to fall on April 28. Water-surface on May 15 was 4.6 feet below high 
water of 1867. 



APPENDIX E. 

GAUGE-EECORDS. 

PLOOD OF 1874. 

On the Lower Mississippi, — Saint Louis, Cairo, Memphis, Helena, Lake 
Providence, Vicksburg, !N^atchez, Red River Landing, Baton Rouge, 
Carrollton, New Orleans. 

Lalce Fonchartrain. — New Canal, at Magnolia street, New Orleans. 

On the Ohio, — Cincinnati : Louisville above the falls 5 Louisville below 

falls. iT"^^ 

On the Oumberland, — ^Nashville. 
On the Tennessee, — Florence. 
On the Upper Mississippi, — Rock Island. 
On the Missouri, — Fort Leavenworth. 
On the White, — Jacksonport. 
On the ArJcansas, — Little Rock. 
On the Washita. — Camden. 
On the Black, — Trinity. 
On the Red. — Shrevei^ort, Alexandria. 
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APPENDIX F. 

Talks of nhtfive hiiykts of high tcaierSf Urees, and gi-ound from Commerce, JAo., to tht 

Loumana line. 



I^emarks. 



«-r 



Eemarks. 






4-2. COO 4- 5. 10. « 000 

TiOO - r>. Heart of Big Lake. 5, 000 

•r>.0(K) - .5.0 -9.0 South tdili' uf Bi<; Lake, i 4(H) 

17,000 T 3-0 T ti.O 1\\ 12. .'500 

3.000 - *2.U - 5.0 Do. lOO 

200 0.0 l>o. 6, OIK) 

L.'iOO - 1.0 -f 3.0 !>». :rO 

m}0 - 1.0 !><». 3.t)«)0 

3.000 - 1.0 3.0 Po. I.*^^) 

100 - 1.0 IH). 4,tK>0 

•2,000 - 1.0 :- '2.5 !)«. 'Jl'O 

500-1.0 1)0. S.c'Oi 

1.000 - 1.0 -r '2.5 Do. 10 » 

500-1.0 D.>. 4.000 

1.500 - 1.0 - '2.5 Da 500 

HOO ~ 1.5 + '2.5 Do. 3., TOO 

•2.000 - 1.0 - '2.0 Dt). «HH) 

500 0.0 Do. *2,WK) 

1, 000 - 1. - 2. DiK .MM) 

1,500 - 0.5 " 1.5 I>o. 2.0(H) 

1.000 - 1.0 Do. t»(0 

1,500 - U.5 : '2.0 D*». 1.500 

1,000 - 1.5 Do. *2«M) 

7,000 - '2.0 -4-1.5 Do. 5.(H)0 

U. 000 - 3. 5 Oi)i»o»itc Cairo. 5, 0(H) 

1,600-1.5-1-1.0 100 

•22.00(J -1-1.5 - ao 1-2,000 

9. 000 — 5. u Opposite IhUidiI Xa 1. 5. .'>0() 

iltU) - 1.5 (>.0(K) 

,=>.000 - 1.0 Above II iiDter'8 Landg. 3.000 

l.-VIO - 0.5 : 4,(MH) 

•2, 000 — :i •» A liove Ilniiter's Land'j:. *:-2, OlH) 

H,.')00 -7.0 Huntei's Lauding. '2, IK)0 

1,700 - -2.0 Opposite Inland 4. 1,0«H) 

4,000 -0.5 -f 1.5 (Interior line.) 5. (KM) 

500 - (». 5 Ikl»»w Lucas Beml. 1. IKIO 

.V.5.»0 0.0 -r 1.5 7. (WO 

15. OiKi - '2. Alxive Island 6. 1 W» 

400 - f.O 3.0<K) 

l.-».00t) - 1.0 Almve Lsland 8. '21.500 

'21,000 - l.O Interior line. ll.,'»00 

100 —•25.0 lJa\ oil Sjiint James. 300 

3.000 - 0.5 -f 1.5 '2.(HH) 

•200 — 1-2. Drv liavon. •2.'»») 

10, 50.> - 3. Op'iK»siite Island 8. 1 3. (KH) 

1,500 - 3.0 -i- 1.0 \3Am 

1. 000 - 3. Opposite Island 8. •2, (HIO 

500 - 3.0 r 1.0 1*2(» 

1. 000 - 3. ... Oppi>sito Island 8. 3, OIK) 

600 - 3.0 -:- 1.0 3r0 

5,800 — 3.0 Interior line to Xew 4, (KM) 

7, IKM) — H. Madrid mirtli and west ''i\^W 

5, 000 - ;i. of lIublMird Lake. 9. (HK) 

15.800 - :iO UK) 

10,500 - 8.0 18, .MM) 

100 -'r*. Sriint Jtthn's Bavon. ^2, 70 » 

52,800 -f- 5.0 New Madrid to Point 18. (KK) 

a0,000 - 1.0 l>Iea.4;uit. '2.(M»0 

4,000 - '2.5 Interior. '2. r>(H) 

100 -15.0 Point Plea«;int to Ca- (UK» 

8*2, 000 ; , 0. 5 rui heraville. '21. IHK) 

14,000 I - 'J. West of Big Lake and '21. (HK) 

'2, 500 — 4. Bavou west of Gayoso. ■ 18, 5(H) 

8,000-3.0 ■ :J.(H)() 

5,0(K) - :i.O -r 1.5 3(H) 

'2.500 1 1.5- CanUheraville. .; 3.1HK) 

4,000 - '2.5 T- 2.0 '200 

800 - 4. OpiHwIte LinwtMMl Bar. ; (». IHH) 

4,000 - 3.0 + -2.0 1.4(H) 

aoo - :». OpiM>site Linwood Bar. ,, 4. (HK) 

3,000 - 3.0 -r HO . ,; 7.800 






- xo 

- 3.0 
-3.0 
-3.0 

- '2.5 

- '2.5 

- '2.5 

— " mm* .# 

- 2.5 

- '2.0 

- '2.0 

- 1.5 

- '2.0 

- '2.0 
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Tabla of relaHee Aeijftto of JiijiA iroftrs, lecrm, and jro«nd, .(■«.— Con tiniieil. 
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Tables of relative heigliu of high xcaivra, levvcn, and yronndj ^-c. — Continneil. 
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Tables ofreXative heights of high watcrSf leveeSy and ground, ^-c. — Continued. 
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APPENDIX G. 

PROCEEDINGS OF THE COMMISSION APPOINTED UNDER 
THE ACT OF CONGRESS APPROVED IN JUNE, 1874. 

FIRST DAY. 

Newport, R. L, July 20, 1874. 

The following named met together at 10 a. m., viz : Maj. G. K. Warren, 
Maj. H. L. Abbot, and Capt. W. H. H. Benyaurd. 

The following dispatch was received from Messrs. Hubert and Sickels, 
the other commissioners : 

Cannot posBibly reach Newport before Tuesday. Wait for us. 

H. Ex. 127 10 
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The following is a copy of the order luuler which the commission as- 
sembled : 

General Orders No. 73.] Wak Depahtmen t, Adjl'tant-Gexerai/s Office, 

Washington, July *^, 1874. 

By direction of the President, M.-ij. G. K. Warren, Msij. H. L. Abl»ot. and Capt.W.H. 
II. Benyanrd, Corps of Eiijjinen-H, United States Army, are hereby assigneti, audJack- 
son E. Sickels and Panl O. Robert appointed, to serve as a board of coirniissionere 
nnderthe act approved Jane. 1H74, "to provide for the ap])ointnient of a commiwion 
of engineers to investigate and report, a permanent plan for the reclamation of the allu- 
vial basin of the Mississippi Kiver snbject to inundation." 

Major Warren is designated as president of the board. 

Captain Benyanrd is designated as disbnrsing-oliicer for the appropriation provided 
by section 3 of the act. 

The boai-d will assemble at Newport, R. I., on the 20th instant, or as soon thereafter 
as practicable, for the purpose of organizing and entering upon the peiforiiianceof 
their duties. 

The following is the act of Congress above referred to : 

AN ACT to provide for the appointment of a commission of engineers to investigate and 
report a permanent plan for the reclamation of the alluvial basin of the Missis- 
sippi Kiver subject to inundation. 

Be U enacted by the Senate and House of Ecpresentatives of the United States ofAmenca 
in Congress assembled, That the President be, and is hereby, authorized and directed to 
assign three officers of the Corps of Engineers, Unite<l States Army, and to appoint 
two civil engineers, eminent in their profession, and who are acquainted with the allu- 
vial basin of the Mississippi Kiver, to serve as a board of commissioners, the president 
of said board to be designated by the President of the United States. It shall be the 
duty of said commission to make a full report to the President of the b^fc system for 
the permanent reclamation and redemption of said alluvial basin from inundation, 
which report the President shall transmit to Congress at its next sessioUi with such 
recommendations as he shall think proper. 

Sec. "2. That the members of the commission who may be appointed from civil life 
shall receive compensation at the rate of five thousand dollars per annum. The com- 
mission may employ a secretary, at a rate of compensation not exceeding two hundred 
dollars per month for the time he is emploj'ed ; and the necessary traveling-expenses of 
the menil>ei*s of said commission not officers of the Army, and of the secretary, shall be 
paid, upon the approval of bills for the same, by the Secretary of War. 

Sec. 3. That the sum of twenty-rive thousand dollars, or so much thereof as maybe 
necessary to carry into etlect the foregoing provisions, is hereby appropriated, and 
shall be subject to disbursement by tlie Secretary of War, in accordance with the 
provisions of this act. 

Approved June, l'^4. 



By order of the Secretary of War : 
(official.) 



THOMAS M. VINCENT, 
Assistant Adjutant-General 



The members present occupied their time till 1 p. m. in general con 
sideration of the preliminaries to the snbject, and adjourned to meet at 
9 a. m. on the 21st instant. 

G. K. WAEREN, 
President of Commission. 



SECOND DAY. 



Tuesday, July 21. 
The commission met at 12 m.; all the members present. Various 
letters received by dillereut members in regard to positions on the com- 
mission as commissioner, seci*etarv, or engineer, &c., were presented bu^ 
read, and an informal discussion of the cases were made. The following 
were the persons whose names were presented : 
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I 
Applicants. State. j For what. 



Conmiissioner. 

Do. 

Do. 
Secretary. 



Thomas Ptarsall Alabama . , 

J.W.BiMel 

J.J. Williams Tennessee 

A.D. Banks Mississippi 

CM. FauDtleroy Lonisiana., Do. 

aiPeeler ....do ' Do. 

IF. Wrotuowski do Do. 

C.G.Forshey ". do : Do. 

J.A.Porter Mississippi Assistant. 

Meigs Tenucbsee . . Do. 

Cba6.Tlirupp Illinois Do. 

i ! 



Without deciding anything in these respects, the members of the 
commission proceeded to exchange views generally on the subject com- 
mitted to them, and continued in session till 4 p. m., when they ad- 
jooraed to meet the next day at 10 a. m. 

G. K. VV^ARREN, 

Fresidcnt of Commission, 

THIRD DAY. 

Wednesday, July 22. 

The members of the commission met at 10 a. m. 
Informal discussion of the subject, considered on the preceding day 
without acting definitely, was continued, but approached the subject- 
matter of the work of the commission sufficiently near to outline the 
course of future proceedings. 
Adjourned at 3J p. m., to meet next day at 10 a. m. 

G. K. WARREN, 
Major of Engineers^ President of Commission. 

FOURTH DAY. 

Thursday, July 23. 

The commission met at 10 a. m. An approximate estimate was made 
of the expenses of the commission and the probable cost of securing 
necessary data, reserving a large sum for contingencies, as follows : 

Disposition of fund, 

Commission's report and business to conclude in January. Time 
^iily, August, September, October, Xovembsr, December, and January — 
seven months. 

%ropriation $25,000 00 

W of two commissioners seven months 1 5, 833 33 

^ay of secretary 1,400 00 

^jxpensesof secretary 766 67 

^xpenses of two commissioners 2,000 00 

Commifisioner in Mississippi tlireo months, at §500 1, 500 00 

Commissioner in Louisiana fj ve months, at §500 2, 500 00 

Commissioner in Arkansas four months, at §500 2, 000 00 

Jlood-question discussion y. . 500 00 

*iooddata 1,000 00 

Office-rent seven months, at §25 175 00 

Office-messenger seven months, at §G0 420 00 

Office-clerk seven months, at §200 1,400 00 

Stationery and office-furniture 505 00 

Contingencies 5,000 00 

25, 000 00 
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On motion it wsis 

Resolveii, Not t) proci'fil (it iircscnt t.) tin- 
tnry. 

On motion it wiis 

Resolved, That A. 1). B^nkn, of Mississipitiibe appointtjil clerk to the 
com mission, at a aiihiry of $200 a niuiitlt. Tlii» was dune, and be ii 
diately entered n])on Ills duties. 

General Abbot ofi'ered the following reaolntious ; which were reai^ 
separately nnd adopted: 

Resolved, That, Hltliotigti this commission fully recognizes tbe advirat 
t^ges sometimes to be derived from a Judicious Mm of artiUeiitl ^0W^ 
roirs, in modoraling the destructive floode of rivers, it considers ^i| 
method of proteotiou against overflow to b« entirely ina|ii)li<;tible to UtA 
low lands of the Mississippi, 

Begolted, Thst no reduction in tlic lieight of the fl wds of the Miaaia- 
sippi can be obtained by diverting any of its tributaries from tlieip 
present diannels. 

Resolved, Tliat the commission considers that the local benefit abova 
tbeir sites, which lesults from cut-oft' s, is more than counter balanced by 
the injury sure to result below, la an increased Hood-level and caving « 
the banks ; and that, therefore, as a measure of protection against floods 
they are pernicious and unjustifiable, and should never be allowed upon 
the Mississippi. 

Wherras long-continued and accurate observation has establisbed 
the fact that the Mississippi water, far from being charged to it« 
maximum capacity with sedimentary matter, often carries a smaller 
percentage at high water than in its medium and low stages; aaS. 
whereas all authentic records of actual soundings made above and beloV' 
the sites of large crevasses justify the belief that no deposits haveevet 
occurred in the channels below them in consequence of said crevaasrai 

Resolved, That outlets of limited capacity, merely sufilcieut to reduoQ 
tbe flood-level a few feet, would be advantageous, provided a free chaa 
nel to the Gulf could be found for water so abstracted from the rivec 

"Whereas actual measurements have shown that in the flood of 1851 
water abstracted from the Mississippi River by crevasses, and s 
quently returned through the Tensas bottom-lands and Black and I 
Rivers, actually raised the high-water mark for the year at Red Rivfll 
Landing about 2 feet, without any corresponding increase in discharge 
over that previously noted : 

Resolved, That theexpedient of withdrawing water from one part a 
the river, to be subsequently returned below, is sufficiently dangeraai 
to be adopted unwillingly and only as a choice of evils. 

Resolved, That heretofore all cultivation of the Mississippi bottoa 
lands owes its success to the construction of levees, and that thtso 
mission has confidence that the system, properly applied, is adequate U 
the protection of the country against floods. Whether it should be ex 
clnsively tiusted, or be combined with outlets, is a matter to be decide< 
by economical considerations. 

On motion it was 

Resolved, That the president of the commission request the 0bi6f 
Engineers and theChiefSignal-Officerto forward toGeneral Abbot, Wi| 
let's Point, New York Harbor, all data in their offices available for t& 
discussion of the Mississippi flood of 1874, viz : copies of all gaage-nc 
ords kept between December, 1873, and June, 1874, both inclusive; ai 
precipitation-charts and rain-records kept in the Mississippi VaUeQ 
daring tbe same period ; any notes collected by employes of the GovfliQ 
went, or otherwise, respecting ttie coqOlxUouoC the different prinoipa 
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P^robntariea dnriDg and immediately precediug tbe flood ; any similar' 
notes respecting dates aud beiglita of high-water marks on the Missis- 
sippi at points uot occupied by regnlar obserrers; and, lastly, any 
authentic information respecting the dates of occurrence and size of 
crevasses, especially iu tbe upper part of the alluvial region. 

Resolved, That a similat application be made to the chief engineer of 
Louisiana, and to the boards of levee commissioners of the counties of 
the 9tat« of Mississippi, situated along the front of the Tazoo bottom- 
lands, aud to the governor of Arkansas, and to the governor of Mis- 
souri. 

Rtsolred, That Couimissionpr Abbot is hereby requested to study ther 
notes and records respecting thotiood of 1374, obtained from theoffloera 
named above, and to report to the commission the character of this 
flood as compared with those which have heretofore ocoarrcil on tbe 
liver in regard to the respective difficulties of restraining the same, and 
that the sum of fifteen hundred dollars ($l,nOU) be set apart for the ex- 
penses incurred in this investigation and discucisiou, 

On motion, it was — 

Renolved, That Commissioner Paul O. nfibert, of this commission, ist 
hereby authorized and requested to obtain and furnish this commission 
all necessary iuformation iu regard to the iiood of 1874, within the 
limits of the State of Louisiana, the height of water at different points, 
the niiinber and locality of crevasses, the probable quantity of water 
voided, the number of cubic yards necessary to close these crevasses, 
and the probable cost thereof, the quantity of cultivated land wholly or 
partially overflowed, and any statistics in regard to production obtain- 
able from the census or otherwise ; also any other information pertinent 
to the subject. 

And that Comniissioner Hubert may, at hia discretion, visit the State 
of Louisiana to accomplish the objects of this resolution ; 

Jfiesolceil, That the sum of twenty-tive hundred dollars (!ft3,500) be set 
apart for the expenses incurred in obtaining this laforiuatiou. 

On motion, it was — 

Resolved, That Commissiouer Jackson E. Sickels, of this couiiuission, 
is hereby authorized and requested to obtain and furnish this cummis- 
siou all necessary information in regard to the flood of 1874, within the 
limits of the States of Arkansas and Missouri, the height of water at 
diflereut points, the number and locality of crevasses, the probable 
quantity of water voided, the number of cubic yards necessary to close 
these crevasses, and the probable cost thereof, the qaantity of culti- 
vated land wholly or partially overflowed, and any statistics in regard 
to the production obtainable from the census or otherwise ; also any 
other intbrmation pertinent to the subject. 

And that Commissioner Sickels may, at his discretion, visit the States 
of Arkansas and Missouri to accomplish the objects of this resolution, 

Resolved, That the sum of two thousand dollars ($'i,UOU) be set apart 
for the expenses incurred in obtaining this information. 

Resolved, That Commissioner Benyaurd, of this commission, is hereby 
directed to obtain and furnish this commission all necessary information 
iu regard to the flood of 1874 within the limits of tbe State of Missis- 
sippi ; the height of water at difi'erent points ; the number and locality 
of crevasses; theprobablequantityof water voided ; the number of cubic 
yards necessary to close these cre\'a8ses, and the probable cost thereof; 
the quantity ot cultivated land wholly or partially overflowed, aud any 
statistics in regard to the production obtainable from the census or 
otherwise ; also any other information pertinent to this subject. 
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Vtion, ^Siri 



Aud thnt Commissioner Beuyaitnl may, at his discretion, 
Stat* of Mississippi to accouiplisli tbe objects of Ibis resoIntioD. 

Bewlvetl, Tliiit fitteea huudred dollars ($1,5(10] be set apart for 
espeuses incurred iu obtaiuiiig tbis information. 

ResolveH, Tliat tbtj president of the commission be authorized 
requested to write to the governors of Missonri, Arkansas, MissiBsij, 
«ud Lonisianti to supply all information available respecting the ievej 
within tlie limits of tfacir States, and to commnuicate the same to ^ 
commissioners assigned to dnt; in theso States. * J 

Od motion, it was — , 1 

itetoh'eri, That when this commission adjonrns it shall meet agauJ 
^Tew York on Tuesday, tlie 2Sth instant, at the Army Bailding. 1 

The eommissioQ proceeded to elect a secretary. Ex-Governor H^ 
withdi-«\v the name of Maj, A. D. Banks, and 0. il. Fanntleroy wi 
unauiuiuiisly elected secretary. I 

At i p. m. the comniissiou adjoamed. 

G. K. WAKEES. 
Major Eiigiiifern, tfri'., Pre/tident vf CommtssuMtj 



PBOL'EEDISGS OF THE COMMISSION APPOINTED USD| 
THE ACT OF CONGRESS APPKOVED IN JCNE, 1874. j 

TUESDAY, JULY 28. 

New York, July 28 

Commission met at Army Building, New York, at 1^ m. 

On motion, it was — 

Resttlreii, That the reading of the minntes of former prtK-eediugS' 
dispensed with. 

Resulrtd, Tliat Newport, R. 1., be the i>ermaneut headi|uarters of I 
com mission. 

On motion of Ex-Govemor Hebert, it was — 

Ramtrtii, That A. D. Banks, esq., be dirvcted to collect and eom^ 
is the form of a report, for the nses of this commi^ion, all accmi 
statistics obtainable of the prodnelious ot ihe allavial region propa4 
to be reclaimeil from overdow, both before and since 1861, and ^al 
his discretion he maj- visit, if necessary, the State capitals of MtssM 
Arkansas, Mississippi, and lAtuisiaua to get snch informatioD as mu 
necessary to carry out tht> iustructions of tbis resolntion, his trav^ 
expenses not to exceed ^130, 

iteei*leii^. That it is the iutentiiw of the commission in their prt^ 
iuary c«>nclustous that its members shall obtain, or strive to obtain, all | 
iul'ormation within their respecli\-e itistricts, or specialties necvssazy 
a lull t.Mnsideratio& of Ihe i)ucstious submitted to the cotumis»ioii,i»i 
hefoiv December .1. IS"-*. 

/lEwhy.!. That when the (.vuiuiissiitn ai^ttirns to day it is to tsect 
Wasliiii^tou, 1>,C., on IM-cnilicvi, is:*; pi\>vt(lett, huWver. tb»l «^ 
viotis nieftms i"",v l>e falMl by tht* iii-c«)deut at any tline or (j[ 
jud;;e.i by him lo tk'e\(iedient. I 

Oil motion. Ml l-l"> i>. ui. tiie i-ommission m^tt-iirned. 

ti. K. WAKKES. 
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FlltSr DAV, SECOND SESSION. 



tPrvct«ilitigs of (lie coiuii 



Monday, Dnrmhei- 7, 1874. 
Washiugton, D. C, Deiiember 1 



iDinission met at 10 a. to., at the office of the Chief of Engineers, 
A. Present, G. K. Warren, Maj. of EnRineers, U. 8. A., Henry L. 
t,M»j. of Engineers, U. S. A., Usipt. W. H. H. Uenyanrd, U. 8. 
9er8,an(i Cljarlej* M. Fanntleroy, secretary. 

f WHa received from 1*. O. El^liert, stating that, owing to per- 
Silluess and other mutters, he would be nuable to attend the meet- 
i the board on the 7th. All letters received since the last meeting 
lAfiom mission were read and placed on the file of the commission, 
u report and drawings of Mr. U. <i. Forshey, relating to borings at 
ceBorgne outlet, were laid before the cuiuoiissioQ by the president, 
' IT Warren. 

X Abbot laid before the cnmmii^sion a report, embodying the ia- 
B called for by the resolution of the eouimissiou, relating to a 
on of receut floods with that of 1S5S. 
_ ua Benyaurd snbmitted his report and maps upon the condition 
It levees, &c., in the State of Mississippi, trom the northern line of 

' e to Vicksbnrg. 

Itttecretary also submitted his report npon the extent of the lakes 

|Fefter low areas in the bottom-lauds of Bed lliver Valley that 

the miRle available as reservoirs to restrain the Hoods, and also 

e subject of protection of the overflowed lauds of this valley. 

^e board adjourned at 3 o'clock p. m,, to meet at 9 a. m. to-morroi 

G. K. wareeb:, 

Major Engineers, die, President of Commixsion, 



SECOND DAY. 



rue uuuitDis.siou met at 'J a. m. 



Tuesday, December 8, 1874. 
All the members of yesterday pi 



^ov^^H 



RAtving been ascertained that Mr. Commissioner Sickles was in the 
gttpon the assembling of the commission, a communicatioti was sent 
H through his friend. Senator Clayton, who informed the messen- 
lat Mr. Sickles would return to the city in a day or two, and that 
^Id deliver the communication informing Mr. Sickles of the place 
Pllieeting of the board. 
6 board occupied the day in reading and discussing the matter 
Sit, including the reading of the secretary's report, 
lt4J5 p. 01. the board adjourned to meet at 10 a. m. to-morrow. 

G. K. WAREEN, _ 

Major Engineers, Fresident of t'ommimon^ 

thibd day. 

Wednesday, BtcemJier 9, 1S74. 
■^Commission met at 10 a. ni. All tlie members of yesterday pres- 




eminates of yesterday were read and approved. A telegram 
»Ofi from P. O. Hubert, dated New Orleans, 7tli l>ecerober, stating 
^Ike would be on to-morrow. 

31'r.aiued that Mr. Sickles was in Washington yesterday, 
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after acljonrnment tliat day, he wa,9 informed by a member of the com- 
luission that the boanl waa in session. He stated that he intended to 
go to New York, on business, by the train tliat night, and would be back 
the following day. 

Daring the meeting the re^iort of Captain Benyaurd of the condition 
of the levees in Mississippi was read, and various matters eonneoted 
with it and the general subject before the commission were debated. 

A recess was taken between 1 and 2 p. m. 

A letter was written to Sir. A. D. Banks, addressed Washington, D. 
C, rei|uesting him to forward his report. The commission adjourned at 
3.30 p. m. to meet tomorrow at y a. m, 

G. K.WAaRBN, 
Major Engineers, &c., President of Commission. 

FOCRTH BAT. 

Thuesday, December 10, 1874. 
The eommis.siou met at 1) a, in. All the members of yesterday pres- 
ent. 
The minutes of yesterday were read and approved. 
Major Abbot read a portion of his report, making a comparisoii of 
the floods of 1874 with that of ia5S. 
During the meeting Mr. Sickles reported his presence about 12 m. 
The report of 0. tl. Forshey upon borings, surveys, and estimates for 
the proposed outlets into Lake Borgne was read. 
At 3.15 p, m. the board adjourued to meet at 10 a. m. tomorrow. 
G. K. WARKEN, 
Major Engineers, ttc, President of Commission. 

FIFTH DAY. 

rEiDAT, December 11, 1874. 
The commission met at 10 a. m. All the members of yesterday pres- 

CDt. 

The minHt«9 of yesterday were read and approved. A telegram wat 
received from P. O. Hubert, at Greensborough, N. C, dated lOth Decem- 
ber, stating his detention there by accideut to the engine, and that he, 
would be on by the train to-morrow. 

The commission directed the notes of borings at Lake Borgne outlet, 
made by C. G. Forshey, to be plotted. 

At 1 p. m. the board adjourned, to allow individual members to in- 
veetigate sjiecial matters appertaining to the business before the com- 
missioD, to meet at 10 a. m. tomorrow. 

G. K. WAKEEN, 
Major Engineers, &c., President of Coinmisaion, 

SIXTH DAY, 

Saturday, Deeember 12, ]874. 

The commission met at 10 a, m. All the members of yesterday pres- 
ent. 

At 10.20, all the members of the commission present, P. O. H^brat 
having reported his presence. A letter was received from U. G. Forshey, 
of date New Orleans, December 8, and placed upon the tiles of the oom- 
ffliBsion. 
, P. O. Hdbert presented to the board several maps of crevasses oa tbft 
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ilissisBippi, with verbal explanations of the same to the board ; 
also, several tabular documeutfi in regard to levees and crevasses, past 
and present. 

Mr. Doughty appeared before the commission and exhibited his model 
lorinakingacontiiiuons water-tight feuce or wall of wood for the interior 
of leveea, with explanation as to its use. 

At l.iiO the board adjourned to meet on Monday next at 10 a. m. 

I. G. K. WABKES, 

L Major Engimen^ Freaident of Comniiaaion. 

The 
eepl 



1 



SEVENTH DAY. 



Monday, December 14, IST^i. 
The commission met at 10 a. m. All the oiembers of Saturday present, 
icept P. 0. Hebert, who reported his presence at 10.40 a. m. 
A letter was received from C. Q. Forshey, together with six boxes of 
samples of boriugs taken from between the Mississippi Biver and Lake 
Borgne, twelve miles below Hew Orleans ; the letter was placed upon 
" flies of tie commisaiou, 

'. O. Hubert presented and read his report on the alluvial basin of 
Miasissippi Kiver; with this report be presented maps, 
.t 11 the lioard took a recess of thirty minutes, and paid a visit of 
imony to the Secretary of War, accompanied by the Chief of Engi- 
n^ General Humphreys. 

.t 12, the board resumed the business of the session. Commissioner 

moved the following resolution : 

\lved. That this board do now proceed to adopt a system for the 

lent reclamation and protection of the alluvial basin of the Mis- 

Biver, and resume the consideration of the subject as it was left 

Wport, July 21. 

lis resolution was seconded by Mr. Sickles, 
'eading the consideration of the loution, Major Abbot asked that the 
IntioDs introduced by him, and which were adopted at the Newport 
lion of the commission, be read ; which was accordingly done. 
"le question was tlien called for, and, after debate, was adopted. 
ijov Abbot oftei-ed the following resolution, which was seconded : 
!bat in the opinion of this commission, the examination of Bed 
, made by the Secretary, has failed to discover any fit location for 
oira, suited to restrain the floods of that river from injuring the 
LVial region of Louisiana, below its mouth, and in the opinion of 
I commission no such localities exist. 

'ending the consideration of the foregoing, a member requested time 
exsmiue the report before voting upon the resolution, 
't 2 p. m. the board adjourned to meet at 11 a. m. to-morrow. 
G. K. WARREN, 
Major Engineers, &c., President of Commission. 

EIGHTH DAY, 

Tuesday, December 15, 1874. 
KIPh e commission met at 11 a. m. All the members present. 
^Tbe minutes of yestentay were read and approved. 

ikt 11.20 the board took a recess until 1 p. m., and paid a visit of cer- 

(My to the President, accompanied by the Secretary of War. 

At 1 p. m. the board resumed the business of the session. 

"^ "*i H6bea't moved that the resolution of Major Abbot in regard 
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to tbe location of reservoirs to restniiu the Hoods of Ked Itivet, be 
adopted. 
The resolutiou, being seconded, was adopted by tbe board. 
Major Abbot moved, and the motion was seconded, that tlie board 
do uow proceed to the consideration of tbe qiiesLion of outlets. 

Pending the consideration of the resolution, at 3 p. ni. the board ad- 
journed, to meet at 10 a. m. to-mon-ow. 

G. K. WARREN, 
Major JSuginevrs, Prvsidtnt of (jommhsk 

NINTH DAY, 

Wednesday, December 16, 1874. 

The commission met at 10 a. m. All the raeoibers present. 

Tbe minutes of yesterday were read and approved. 

The bo.ird proceeded to the consideration of the question of outlets. 

Thefollowing resolution was moved by P.O. Hubert, and was seconded; 

Resolved, That in the opinion of this commission, all natural outlets 
below tbe mouth of the Bed River, including tbe Atchafalaya, Bhonld 
be left open, and while guarding against any enlarging of the outlet 
from the Mississippi, every means should be employed to facilitate tbfl 
escape of extravasated water in such manner as wilt be most advau' 
tageous to the lauds along the outlet, and that one of these outlets, the 
Bayou Plaqaemine, having been closed, the commission are of the opin- 
that it should be re-opened, provided thorough examinations, inulading 
borings, shall show that the same can be done without danger of its 
disastrous enlargement; and provided also, that before it be opened, 
dne provision be made for the protection of its hanlia by an eMcient 
system of levees. 

The foregoing resolution, having been considered, was adopted by the 
board, The board took a recess of half an hour. At 12. 3o they I6< 
aanied the business of the session. 

Capt. W. H. Powell, Fourth United States Infantry, placed before^ 
the commission, on behalf of tte patentee, Mr. A. G. Brawper, his plaa 
for improved levees. The plan was placed on the iiles of the commis- 
sion. 

P. O. Hebert read extracts of his reports as chief engineer of the 
State of Louisiana to the legislature, in the years 11346 aud 1647, upon 
the subject of outlets and cut-ofl's upon the Mississippi. 

Major Abbot read extracts irom Humphreys' and Abbot's work on tha 
Physics of the Mississippi Eiver, discussing the question of an outlet 
at Lake Providence. 

Major Abbot moved the following, which was seconded : 

Mesolveil, That the only sites for artificial outlets which are open to 
consideration are those of Bonnet Carre and Lake Borgne, and that them 
are so many objections to them that the subject should be postponed 
until the commission has further considered the difficulties of the leve0 
system ■ 

At 3 p. ra. the board adjourned to meet at 10 a. m. to-morrow. 

G. K. WAEUEN, 
Major Engineers and I'residunt of Commission. 

TENTH DAY, 

Thursday, December 17, 1874. 
The commission met at 10 a.m. All the members present, except Mr, 
Sickles, who was excased from the day's session to prepare his reportt. 
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The proce€tiinir& of yestenLiy were read and ;.ii:^t^n>veiL 
On inotiou of P. O. Hr "ri^rt it wa^ — 

Resolred, That the presiiieut of the i^tutuisisitKi be r**i[:.wsct?ii :o •>i.»ci:a 
tbe report of the UiiriLu:^ i\z a proi»»>se«i >tc«: oc the t\'Ct: S.i:un Pkilip 
Canal. 
The motion was sevomletl aud udopct^. 

Captain Benyaurd min^tl. and the motioti was seeoa«levI a:jd ado pctiL 
that the board aiiioarn uow. li* m.. zo awa:e the reiver: oi Mr. Sickles : 
to meet again to-Li.t>rru'>>v at IL a. lu. 

G. K. WAKKKX, 

F.LEVEMH DAY. 

Friday. /Vt.y^wVr In I>74. 

Tlie coin mission met at 11 a. m. All the meail^ers o: the ooLutuis^ioti 
present. 
The minutes of yesterday were rea»l and appro veil. 

In reply to the motion i\i P. O. Ut-bert. in yestervlay's proeeeiUugs, 
the president stateil that upon iuifuiry ht- had aseertained that the re- 
port of the borings at a propusetl site of the Fort S;iint Philip oa:ial was 
at present in the hands of the com mission at 2^ew Orleans, and would 
be shortly attainable bv the return of that IhxIv to Wasiun:j:rou. 

Mr. Sickles preseutevl and read his rei^^rt. so far ;^ giving the results 
of his examinations and surveys, from Commerce, Mo., to the Arkausiis 
Elver. 

Mr. A. D. Banks presented and read his i-eiH»rt and sratistii'S of the 
prodnetions of the alluvial region proposeil to be i-eclaimed by over- 
flow. 

Jndge E. Jeffords and ^Ir. W. A. Haycraft, members of the bi>arvl of 
levee commissioneis, of the second district of Missi^ippi, appeareil t»e- 
fore the commission, on behalf of their lH>anl, with a tender of service. 

At 2 p. m. the board adjourned to meet to-morrow at 11 a. m. 

G. K. WAKKEX, 
Major EiUiineerSn Prtvident of (.\>wm«>kvukM. 

T\^'ELFTH DAY. 

Sati'KDAY, Dtcembtr 1^ 1S74. 

The commission met at 11 a. m. All the membei's present except Mi\ 
Sickles. A message was received from him stating that he would be 
present at 1 p. m. 

The minutes of yesterday were read and approved. 

At 1 p. m. Mr. Sickles presented his reiKjrt, showing the condition of 
tbe levees in Missouri and Arkansas as they are. accompauioil with 
tabular statements ; also, au estimate showing the uumlH>r of eubio 
yards necessary to close the crevasses, and make a continuous levee, 

At 3 p. m. the board adjourned to meet on ^londav next at 11 ik m. 

G. K.'\VAKREX, 
^fajor Engineers^ dr., Prviiidvnt ot Commhm^H. 

THIKTEE>TH DAY. 

^Monday, recembtr 21, 1S74. 

The commission met at 11 a. m. All the members present, 
Tbe minutes of Saturday were read an I approved. 
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Mr. Sickels submitted additional data in connectiou with liis report. 

Major Abbot moved the followiug : 

Resolved, That the president of the cotumissiou be authorized to pro- 
vide for the enKraviBg of the plats of gaiige-curvea, illustrating the re- 
cent floods of the Mississippi. 

The motioti being secouded, was adopted. 

At 2.30 p. in., OQ motiou, it was resolved that in order to allow the 
several members time and opportunity to prepare themselves for the 
discassion of particular points, that the board do now adjourn. The 
motion being seconded, 

The boanl adjourned until Wednesday nest, at 11 a. m. 

G. K. WAKEES, 
Major En<iineerit, President of Commission. 

FOUETKENTH DAY. 

Wednesday, December 23, 1S74. 

The commirtsion met at 11 a. m. All the members present. 

The minutes of Monday were read and approved. 

P. O, Ht5bert presented a tabular statement of levees caved into thi 
Mississippi River, from caving banks alone, in Louisiana, from October, 
186fi, to October, 1S74, compiled from ofQce-uotes of board of State eu 
gineers of Louisiana. 

The president of the commission offered the following : 

Besolved, That inasmuch as all the special reports and investigatiooi 
heretofore instituted by this commission are now received, and ir 
as most of the general feature-s of the subject have been discussed be- 
tween the membei's of the commission in meetings when all were pres- 
ent: — 

Sesolved, That we adjourn to allow the members to mature their final 
conclusions on the subject, to meet again on Monday, January i, 1875, 
at 11 a. m. 

Bewlved, also, That the Army engineer officers of the commission be 
hereby authorized to return in the interim to their stations, to transaaf 
necessary ofticial business requiring their attention. 

The motion being seconded, at 1.30 p. m. the board adjourned, to meel 
again on Monday, January 4, 1375, at 11 a. m. 

G. K. WAREEN, 
^ Major Engineets, President of Commiasifni, 

FIFTEENTH DAY. 

MONDAV, January 4, 1875. 
The commission met at 11 a. m, All the members present except Cap 
tain Beuyaurd and Mr, J. E, Sickels. 

The minutes of Wednesday, December 23, 1874, were read and ap 
proved. 

A communication was received from Mr. Sickels, reporting bis a' 
as occasioned by malaiial fever. At 1 p. m. Captaiu Beuyaurd reported 
his presence. 

Major Abbot presented a draught of a general report, which was r 
and considered. ^^ 

Pending the consideration of the above, at 3 p. m. the board adJoarDetV 
to meet to-morrow at 1'2 m. 

G. K. WAREEN, 
Major Engineers, President of Oommie^on^ 
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I Tuesday, January 5, 1875. 

TJie cotiiniisaioti met at lii in. All the members present except P. O. 
I'bert auil Jackstm K, Sickels. 
The mtuiites of yesterday wpre read and appiovetl. 
The board proceeded with tlio voiisidertition of the dnuight of a geu- 
tral report submitted by Major Abbot on yesterday. 

At 2 p. m. Mr. Sickels reported Ida pi-esenee, and siilimitteil a map 
showing levels and breaks from Louisiana line to Auburn, Arkansas 
Kivei- ; also, extent of overflowed region, 

. At 3 p. in. the board adjourned, to uivet to-morrow at 11 a, in. 
G. K. WARREN, 
Major Eaffineers, I'reiiitltnt of Commiagia 

SEVENTEENTH DAY. 

Wednesday, January (!, 1S7S 
'hii commission met ut 11 a. ni. AH the members present- 
Tie minutes of yesterday were read and approved. 

uission proceeded with the consideration of the draughfej 
iDral report, 
pending this consideration, at 3 p. m. the board adjourned, to n 
■" WW at 11 a. m. 

G. K, WAREES, 
Major Engineers, Freaident of Commmioni 

KIGUTEENTH DAY. 

Thursday, January 7, 187^ 
%e commission met at 11 a. m. All the members present except 
J Sickels and P. O. Hebert. 
lie commission proceeded with the <:oiisideratioa of the draaght fed 
leral report. ■ 

At 1 p. m. Commissioner Sickels reported his presence. P. O. H6b4 
sent by reason of sickness. 

Pending the consideration of the draught, at 3 p, m. the board I 
irned, to meet to-moiTow at 11 a. n 

G. K. WARREN, 
Major Hiighieers, Prenident of Commiasio 

NlNETEENl'H DAY. 

Friday, January S, 1875." 
%e commission met at 11 a. m. All the members present. 
Tie minntea of yesterday were read and approved. 
" e commission proceeded to consider the form and matter of a gen- 
1 report. 

Fending the consideration of the above, at 3 p. m. the board ad- 
ned, to meet tomorrow at 11 a. m. 

G. K. WAREEN, 
Major Engineers, President of Covimissi 
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TWENTIETH DAY. 

Saturday, January 9, 1875. 

Tlie commission met at 11a. m. All tbe members present except Com- 
missioner P. O. Hebert. 

The minutes of yesterday were read and approved. 

The commission proceeded to consider tlie form and substance of a 
general report. 

At 2 p. m., P. O. Hebert reported his presence. 

Pendiupf the consideration of tlie general rei)ort, at 3 p. m. the board 
adjourned, to meet Monday at 11 a. m. 

G. K. WARREN, 
Major EngineerH^ l*resident of Commission, 

TWENTY-FIRST DAY. 

Monday, January 11, 1875. 

The commission met at 11 a. m. All the members present except 
Commissioners Hebert and Sickels. 

The commission proceeded to the consideration of the estimates to 
accompany the general report. 
At 1 p. m. all the members of the commission present. 
At 4 p. m., i)ending the consideration of the estimates, the board ad- 
journed to meet to-morrow at 11 a. m. 

G. K. WARREN, 
Major Engineers and President of Commissiotu 

TWENTY-SECOND DAY. 

Tuesday, January 12, 1875. 

The comniivssion met at 11 a. m. All the members present. 

The minutes of yesterday were read and ai)i)roved. 

D. F. Kenner, vice-president of the Louisiana Levee Company, was 
introduced to the commission and expressed his views in regard to the 
levees in Louisiana. 

The commission proceeded to consider the question of estimates. At 
1.30 p. m. the board adjourned — to allow the details of the estimates t-q 
be worked out — to meet to-morrow at 11 a. m. 

G. K. WARREN, 
Major Engineers^ President of Commission, 

TWENTY- TniRD DAY. 

Wednesday, January 13, 1875. 

The commission met at 11 a. m. All the members present except 
Commissioners Sickels and Hebert. 
The minutes of yesterdey were read and approved. 
The commission proceeded with the question of estimates, pending 
which at 4.15 p. m. the board adjourned to meet to-morrow at 11 a. m, 

G. K. WARREN, 
Major Engineers^ President of Commission. 

TWENTY-FOURTH DAY. 

Thursday, January 14, 1875. 

The commission met at 11 a. m. AH the members present except 
Commissioner Hebert, absent by reason of indisposition. 
The minutes of yesterday were read and approved. 
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The comraiasion proceeded to complete the estimates and revise the 
report; peiidinf>^ which, at 5 p. m., the commission adjourned to meet 
to-morrow at II a. m. 

G. K. WARRP]X, 

Major IJnfjineevft^ President of Connnission, 

TWENTY-FIFTH DAY. 

Friday, January 15, 1875. 

The commission met at 11 a. m. All the members present except 
Commissioner Bebert. 

The minutes of yesterday were read and approved. 

The following motion Avas seconded and adopted : 

Resolved^ That the president of the commission be authorized to 
transmit the specimens obtained from the borings made under direc- 
tion of the commission, at the site of the proposed outlet to Lake 
JBorgne, to Prof. E. W. Hilgard, at Ann Arbor, Mich., for investiga- 
tion and report; and that an amount, not exceeding $400, be set apart 
from the appropriation for the expenses of the commission, to pay for 
the work. 

Itesolvedj also, That Professor flilgard's report, when completed, be 
sent to the Chief of Engineers, United States Army, and the final dis- 
position of the specimens be left with that officer. 

At 12 m.. Commissioner Ilebert reported his presence. 

In order to allow emendations to be made in the general report, at 
2.20 p. m. the board tadjourned to meet to-morrow at 11 a. m. 

G. K. WARE EN, 
Major Engineers^ President of Commission. 

TWENTY-SIXTH DAY. 

Saturday, January 16, 1875. 

The commission met at 11 a. m. All the members present. 
The minutes of yesterday were read and approved. 
The general report having been read, was unanimously adopted, and. 
at 4.30 p. m. the board adjourned to meet oa Monday next at 11 a. m, 

G. K. WARREN, 
Major Eyigineers^ President of Commission. 

TWENTY-SEVENTH DAY. 

Monday, January 18, 1875. 

The commission met at 11 a. m. All the members present. 

The minutes of yesterday were read and approved. 

The commission received and read the C(>mpleted report of Commis- 
sioner Sickels. 

On motion, it was resolved that the president of this commission be 
directed to transmit through the proper official channel the report of 
this commission to the President of the United States. 

On motion, it was resolved that the thanks of this commission be 
tendered to General Gouverneur Kemble Warren for his uniform 
courtesy, as presiding officer, to the individual members of this commis- 
sion during its deliberations. 

Resolved^ That the thanks of this commission be tendered to Col. 
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Charles M. Fauntleroy for the eflficient manner in which he 
formed his duties as secretary of the commission. 

On motion, it was resolved that this commission do now 
sine die. 

G. K. WAlillBN, 
Major of Engineers and President of ComVi 

CHS. M. FAUXTLEll 
ISecretary to Conih 
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